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REIS'S INGENIOUS APPARATUS—IT CREATES LIT- 

TLE INTEREST IN EUROPE—A YANKEE INVENT- 
IT PRAOTICAL AND USEFUL 
ADVANTAGES IM- 
MEDIATELY SEEN ON THIS SIDE OF THE WATER. 
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The wonderful powers of the telephone, 
its surpassing usefulness in the affairs of 
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a commercial scale, and almost invariably 
prove of profit both to the inventor and the 
public. 

This tends greatly to the advantage of 
science, because the commercial value of 
any discovery gives a new impulse to re- 
search. The announcement of a new inven- 
tion is followed by renewed research on a 
wider scale by many investigators, 
telephone is an illustration of this, for it was 
not only at once adopted in business, but the 
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is that the activity, enterprise and daring, 
necessary to all great endeavors, are quali 
ties more generally diffused under a republi- 
can form of government, we will not pre- 
tend to say ; but it may be set down asa 
truth, so apparent as to require no con- 
firmative evidence, which, however, may 
easily be had, that it would be next to im- 
possible for a great discovery, or even, like 
the rough apparatus of Reis, a crude con- 
ception to lie dormant in America for want 


than innumerable small towns in the United 
States. Great strides are now making to 
perfect the London telephone systems, and 
no doubt in the near future, the American 
system will be introduced on a large scale, 
but invaluable time has been lost in getting 
the cumbrous machinery of the English 
mind to bear upon the subject. 

Referring again to Reis’ discoveries in the 
transmission of sound, it is remarkable that 
enterprising men did not appear nearer than 






































labors of a large number of experimenters of those of sufficient int-lligence to make, the United Statesto carry them to a practical 
led to new discoveries and improvements. known its advantayes, or those of sufficient | conclusion. 

One of the most interesting and remark- | means to invest in it. | The transmitters which Reis devised 
its inception and introduction of more than | able things about the telephone is that; Up to a few months ago, the American|embody—though their mechanical design 
ordinary interest. Therefore it is that we | though the crude theory upon which it is | Bell Telephone Company supplied the entire} is less perfect and their performance con- 
herewith present to the readers of the New | constructed was evolved by a German, | European market with telephone instruments sequently less certain—all the cssential princi- 
York ELectricaL REVIEW a_ group of | Philip Reis, as long ago as 1860, it was left and apparatus, and it is only now, six years| ples of the telephonic transmitters in use to- 
pictures, made by M. Louis Figuier for the | for Yankee ingenuity to make it a practical | after the telephone was shown to be a great | day, suchas Bluke’s, Berliner’s and Crossley’s. 
Nouvelle Conquetes de la Sei:nce. | success, The inventors and mechanicians of | commercial success, that European manu-| The receivers devised by Reis, more particu- 

Scientific discoveries that may in any- way | Europe could see nothing of practical value | facturers have reached a position which | larly the second form, anticipate every prin- 
become useful in the arts, in manufactures |in the germ which that grand investigator enables them to make their own telephones. | ciple essential in the more modern and con- 
and business, are now regarded with uni-| Reis had discovered. So it has been with | To-day, the great city of London, a city | venient receiver of Grabam Bell, having an 
versal attention, and, if they have real| many other devices which now are become | having four million inhabitants, is worse off, | electro-magnet combined with an armature 
merits, find an immediate application upon almost indispensable to society. Whether it | so far as telephone service is concerned, | capable of inductive action—7. ¢., made of 


life, and the extraordinary success which 
has attended the efforts of its projectors, 
serve to make every little detail concerning 








2 








iron, elastically mounted and ‘having an ex- 
tended surface. 

To Bell belongs the credit of having made 
the very great improvement of uniting these 
three qualities essential to the armature in 
use, by employing as armature a thin, flexi- 
ble iron-plate; and it is but an act of simple 
justice to Bell to say that he has explicitly re- 
ferred to Reis’s prior work, even going to the 
extent of naming the pages of Kuhn’s hand- 
book, from which his references were 
taken. 

The rate at which the telephone has grown 
in this country is remarkable. So popular 
has it become that a large number of enter- 
prising and intelligent investigators and in- 
ventors have been attracted into the field of 
telephone improvement. The following table 
taken from one compiled by Mr. C. J. Kint- 
ner, chief examiner of the Patent Office, 
gives the whole number cf telephone patents 
taken out: 
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As illustrating the avidity with which the 
business men of the New World seize upon 
whatever will facilitate commercial trans 
actions or save time as compared to their 
brethren of the Old World, the following 
tables may not be found devoid of in- 
terest. 

Here is a table representing the present 
status of the telephone in England and Scot- 
land, the exchanges being operated by the 
National Telephone Company, No. 11 Queen 
Victoria Street, London: 

STATEMENT OF SUBSCRIBERS. 
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Birmingham ....... eoes| %1| 188) 145 168 
Wolverhampton........ 19 31 387 5 
| Bee anwar nil 9 2 37 
Nottingham.......00005+ «88 «105 148 


Let us turn now to the annual report of 
the American Bell Telephone Company of 
February 28, 1888, which includes about the 
same period, The recent report, it should 
be said, shows a still greater increase: 
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Exchanges in operation) 486 735 249 
Subscribers........... | 70,525 97,735 27,210 


Miles of wire..........| 49,168 69,452, 20,284 
EXTRA TERRITORIAL LINES. 


Licenses issued...... <x 75 256 
Miles of pole lines..... 2,007 6,154 4,147 
Miles of wire....... pee 


| 3,037 18,653 wer 
\ | \ 


There were under rental February 20, 
1882, 189,874 instruments, and February 20, 
1883, 249,711—a gain of 60,337. 

The illustrations ‘which we give on this 
page of the Review represent, so says the 
Nouvelles Conquétes de la Science, the agents 
of two famous telephone inventors applying 
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the telephone field in this country, may not 
prove uninteresting. 

Up to the present time the Bell Company 
has proved superior to every obstacle in its 
path, and if its claims are to be construed by 
every court as covering any and all methods 
of transmitting speech electrically, then tele- 














at the Patent Office in Washington, and 
Prof. Graham Bell in the act of experimenting 
with his second and most famous telephone, 
,and lastly a correct representation of the 
| Bell telephone both in perspective and cross- 
section. 

To the general reader unfamiliar with the 
details of the telephone system now 1n opera- 
tion, a few words concerning the American 








Bell Company, which is absolute master of | 


phone inventors must be content with the 
bare possibility of disposing of their inven- 
tions to the controlling power; but if, on the 
other hand, the Bell patents are found to 
cover only a specific method and apparatus 
for transmitting speech, then there is a field 
in which inventors may work with prospects 
of a reward. It has been held by some that 
the Bell patent covers only the method of and 
apparatus for transmitting speech electrically 





by means of undulatory currents of elec- 
tricity. On the other hand, the company’s 
experts and counsel hold that there can be no 
other method, while it is claimed by others 
that auother method; and other apparatus 
may be employed to accomplish the same 
end. In all these phases of the telephone 
problem, says an authority, there arise ques- 
tions for which there is now no answer. The 
most intricate points of law, he says, as well 
as the most subtle physical principles, are 
involved, and now the question is as to the 
advisability of pursuing telephone investiga- 
tions for purely monetary considerations. 

Says the same authority: ‘‘ Let the legal 
aspect of the matter be as it may, it is positive 
that the accomplishment of certain improve- 
ments in the telephone would yield a far 
richer harvest than has been reaped by any 
inventor in this line. It should be no source 
of discouragement to the determined and 
intelligent inventor that hundreds and prob- 
ably thousands have reached toward the 
prize with a grasp too short, for it is only a 
faithful index of the great value of the prize 
that so many have striven for it. 

The results to be attained are continuity, 
uniformity and reliability of action, increased 
volume of sound, freedom from external dis- 
turbance, increased distance and better serv- 
ice for less money. How all this is to be 
accomplished, no one, there is reason to be 
lieve, is at the present moment able to say, 
but a few of the obvious things to be done 
are to reduce the delicacy of the apparatus, 
to increase the current used on the line wire, 
and to use a current of lower potential and 
to isolate the telephone wires from other line 
wires carrying heavy currents. 

The fact that 764 patents had been granted 
for telephonic improvements, as is shown in 
the first of the tables given in this article, 
will naturally do much to discourage invent- 
ors. ‘‘ Let the student of telephoning con- 
sider, however, that there is a great similar- 
ity between many of the telephone inven- 
tions,” says an authority, ‘‘ that the variations 
are mostly structural, and not in principle; 
that the majority of inventors are wedded to 
certain accepted theories; and finally, that 
most, if not all of them, are in the same 
groove, and that, to obtain new results there 
must be a radical departure from the reigning 
idea; then he will look for means and 
methods differing from those of his pre- 
decessors.”’ 

It is not unreasonable to believe that the 
telephone of the future will be a perfect in- 
strument, that it will speak out in the ordin- 
ary conversational tone, and which may be 
spoken to in the same tone; and finally, that 
great as has slready been its strides into 
popular favor, as one of the subjoined tables 
shows, the application of the telephone in 
the future to the affairs of life, shall make 
its progress of to-day appear insignificant. 

pe 
The Java Earthquake and the Telephone, 





Engineering (London) says that it has been 
before observed that earthquakes and vol- 
canic eruptions have a disturbing effect on 
telegraph lines, setting up powerful earth 
currents in them, and rendering communica- 
tion difficult. Recent advices from Mr. 
Weaver, the superintendent of the Oriental 
Telephone Company at Singapore, also an- 
nounce the fact that during the recent earth- 
quake at Java and eruptions of the volcano 
of Krakatoa, the telephone lines in Singapore 
were unworkable, owing to a deafening roar 
which drowned the voice. Only shouting 
could be heard on the lines, because of the 
noise, which resembled that of a distant 
waterfall. On one line, in which a small 
subaqueous cable about a mile in length, 
from Singapore to Ishore, formed part of the 
circuit, the roar was mingled with occasional 
reports like that of a pistol. 

The volcano of Krakatoa is situated on 
the island of that name in the Straits of 
Sunda, between the southern end of Sumatra 
andthe northern end of Java. It is about 
five hundred miles south of Singapore with 
a corner of Sumatra intervening. The noises 
in question were heard during the eruption 
on August 27th last, but can hardly be con- 
sidered as due to acoustical effects, notwith- 
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standing the violence of the eruption. The 
cause is perhaps rather to be sought in the 
disturbance of the terrestrial magnetic field, 
or in the electric state of the atmosphere, by 
the terrific explosion. 

The first signs of the eruption were noticed 
on August 25th, when shocks of earthquakes 
were felt as far as Batavia, and a fine ash be- 
gan to fall, intermingled with red-hot stones. 
The waters of the Straits then began to boil, 
their temperature rising some 20 deg. C., and 
great blocks of lava fell on the neighboring 
coasts of Java and Sumatra. On the 26th 
the earthquakes became more pronounced, 
and at noon the Maka-Meru, the largest of 
the craters, began to break forth into flame. 
The Goumang-Gunter and the smaller craters 
then joined in, until forty-five neighboring 
craters were in action. Torrents of sulphur- 
ous mud and lava burst out, and at intervals 
tremendous explosions were heard, followed 
by showers of stone and ashes. The clouds 
were heavily charged with electricity, and 
lightnings played vividly. Next day the 
shocks and eruptions increased, and were 
accompanied by tidal waves. The Island of 
Krakatoa entirely disappeared, and the de- 
struction was frightful, as the newspaper re- 
ports have already testified. 

=>. 
Rondeau. 





IN THE TELEPHONE CLOSET. 





Hello! hello! My darling Nell, 

I know your touch upon the bell; 

It thrilled, as often does my heart, 
When you, your loving glances dart. 

I can’t hear, dearest. Louder! Yell/ 


Speak slower, loved one, you must spell, 
For what you say, I cannot tell, 
We are so very far apart— 

Hello! hello! 


I’m at the office, and must sell— 
What do you say? To go to—well? 
Tell me whom thou art? 
‘*Shut up, young feller, and depart! 
T want the druggist—calomel!” 
Hello! hello! 
H. L. SATTERLEE. 


Good gracious! 


*>_>-—__——- 


Chess by Telephone. 





An exchange says, on Saturday last a game 
of chess was played between Wolverhampton 
and Birmingham, England, by means of the 
telephone. The Wolverhampton players were 
seated in the National Telephone Company’s 
office, in that town, while the Birmingham 
players were at the Curzon Hall. The game 
was played with living pieces. The result of 
this game was a draw. It was intended to 
play games selected from the works of Eng- 
lish and foreign players, during the past 
week, and to publish the results on a board 
in Curzon Hall, where a bazar is being held. 
The telephonic arrangements were carried out 
under the superintendence of Mr. R. Ryder 
(district secretary) of the National Telephone 
Company, at Birmingham. Games with 
living pieces have become somewhat com- 
mon of late, but we believe that this is the 
first occasion upon which their movements 
have been directed by telephone. 





ae Pe 
The increase in the subscribers of the 
several telephone companies, under the 


Lowell management, since November 1, 1882, 
shows as follows: 





sZ ios | : 
Companies. hel | g- | a 
f5\s3| 4 
| Z ° | 
| 
National Bell, of | | 
eee | 3,600 | 4,017 | 417 
Boston and Northern.| 2,500 | 3,479 | 979 
Suburban... 2.5.00 610 | 1,578 | 968 
Bay State............| 2,100 | 2,888 7 
Manchester ......... 410| 403) Dec. 7. 
cscs sacs | 240| 465 | 225 
——_-+—__——_ 


Telephone conversation has been success- 
fully held between Albany and Rutland—120 
miles. Troy will be placed in connection 
this week. 





ELECTRICAL REVIHW. 


The Pennsylvania Telephone Company 
has nearly 500 subscribers in the city of 
Reading and vicinity. The company has 
just opened communication with Lancaster, 
York, Norristown and intermediate stations, 
and the construction of new lines is being 
pushed forward as rapidly as possible 
Me — 

The Tropical Telephone Company, of 
Boston, has shipped $25,000 worth of instru- 
ments to Rio de Janeiro, the money for 
which is deposited to its credit in New York. 


Hollow Magnets. 











While Preece has found .that there is no 
difference in the conducting power of light- 
ning rods of various forms, Holtz has con- 
cluded that solid steel bars do not form so 
good permanent magnets as tubes, because 
the core acts as an armature joining the two 
poles. In experimenting to test his hypothe- 
sis, he magnetized rods and tubes to satura- 
tion, and found that the magnetism of the 
tube showed an excess of more than 50 per 
cent. After waiting six months, he subjected 
the same magnets to new tests, in order to 
find which retained the magnetism best. He 
found that the magnetism of the solid was to 
that of the hollow magnets, in one case as 
1 : 2.5, in another as 1 :2.9 — Weid. Annalen. 

The Thompson-Houston Electric Light 
Company, of Lynn, Mass., have paid a divi- 
dend of $7 per share. This company has 
been very successful since its reorganization 
and removal from New Britain, Conn., only 
a short time ago. Within the past year its 
advancement has been great, as the dividend 


shows. 
‘intent ces 


Electric Lights in Maine. 





PoRTLAND.—The Consolidated Electric 
Light Company of Maine have placed five 
electric lights in City Hall, and they were 
tried on October 18 for the first time. During 
the lecture the hall was of course darkened, 
the electric lights being switched off: At 
the close of the lecture the current was put 
on and the pure white light of the American 
system flooded the hall with brilliancy. The 
audience present viewed the light as they 
passed through and out of the hall to observe 
its appearance and effect on the colors and to 
compare its brilliancy with other illuminators. 
Judging from casual remarks on all sides, the 
opinion was pretty general that the light was 
even more brilliant than before, while its 
effect upon the tints of the walls and ceiling 
was to bring out the colors with greater dis- 
tinctness. Another point in favor of the 
electric light in City Hall or in any public 
hall is its freedom from heat and its equal 
freedom from any vitiating effects upon the 
atmosphere. A committee from the Maine 
Charitable Mechanics’ Association was pres- 
ent at the close of the lecture to observe the 
points, advantageous or otherwise, about the 
new light. They were so well pleased with 
its appearance and effect that they ordered 
Supt. Sawyer to place the Consolidated Com- 
pany’s light in their hall, and it will be used 
there for the first time in a few days. There 
are also in the city building three other lights 
of this company, one at the head of the main 
stairway, one in the Aldermen's room, and 
one in the room of the Common Council. 
ee - 


An Insulite Battery. 


The British Insulite Company, Limited, 
have intreduced a useful form of battery. 
The cell is sealed, and can give off no fumes 
in a house where it may be employed. The 
outer vessel, which is rectangular, is made of 
insulite, a material impervious to liquid and 
self-cementing. A partition of porous clay 
is cemented diagonally across the cell from 
corner to corner. In one corner is a zinc 
rod, and in the other is a carbon rod sur- 
rounded by pieces of carbon. A special so- 





lution is employed to excite the battery. The 
connections are made by binding screws on 
the lid, in which there is also a release valve 
to provide for expansion of the air within. 
The cell, when sealed, can be inverted or put 
in any position without damage, and lasts 
two years without renewal of zinc. 





The Fiske-Mott High-Resistance 
Insulator. 





The principle of this insulator will become 
apparent to any electrician at a glance, and 
his first feeling will probably be one of sur- 
prise that he had not thought of it himself. 
Like most inventions that find their way in- 
stantly into use, it is extremely simple, and 
fulfils exactly the purpose for which it is 
intended. 

In order to see clearly the reasons for the 
efficiency of this device, let us first review 
the conditions to be satisfied in an efficient 
insulator, and also the causes that operate to 
promote leakage. 

In the first place, an insulator must be of 
very poor conducting material. The Chi- 
cago Insulator Company meet this require- 
ment by making their articles of glass, or of 
a special patented composition of their own, 
possessing high insulating properties. 

Secondly — An insulator should offer as 
little surface as possible to the wire, for the 
reason that the amount of conductivity of a 
body varies as to section, and the leakage of 
any line varies as the length of wire exposed 
to leakage. The insulation resistance of a 
line one mile long is twice as great as that of 
a line two miles long, simply because it ex 
poses only half as much surface for leakage. 
Now, it is evident that the leakage upon any 
line is due almost wholly to leakage at the 
insulators; so that, if we can reduce the 
leakage at those points, we shall attack the 
evil at its root. Bearing in mind the fact 
that the amount of leakage varies as the sur- 
face exposed to leakage, we see at once a way 





to do this, ¢. ¢., decrease the amount of con- 
tact between the wire and each insulator. 
This is what is done in the device under con- 
sideration. The groove within which the 
binding and line wires are secured is simply 
corrugated or grooved, so that the wires lie 
upon a series of edges. The amount of sur- 
face of the wire exposed to leakage is, there- 
fore, the sum of the surfaces of contact on 
the ribs. 

With the company’s pattern, this sum is 
about one-tenth of that in au ordinary insu- 
lator. The insulation, therefore, is, roughly, 
ten times as great. 

In the third place, an insulator should be 
so formed that water and dirt cannot lodge 
around the wire, because there would soon 
form a conducting layer over the surface. 
In this insulator there is no place for any 
such lodgment whatever, as the wire stands 
out clear from the surface. 

In the fourth place, the device should be 
so formed, if possible, that the natural phe- 
nomena ef wind and rain shall of themselves 
keep it clean; otherwise much labor will be 
entailed. 

A glance will show how admirably this is 
here effected, for the wind and rain will evi- 
dently blow out and wash out any deposit 
that might otherwise accumulate about the 
wire. 

For the rest, an insulator should’ be 
strong—not liable to break or crack in use 
or in transportation. As the ribs upon 
which the wire rests tie wholly within the 
groove, they are clearly protected from any 
accident, and the body of the insulator is 
made in the most approved and solid fashion. 

It is believed that an impartial considera- 
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ae 
tion of the practical requirements of an 


efficient insulator will lead to an emphatic 
indorsement of this one by all telegraph 
engincers, 

The Chicago Insulating Company are evi- 
dently possessed of both judgment and enter- 
prise, and we cordially wish them the suc- 
cess they deserve. 
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At the meeting of the New York Electrical 
Society, Friday, Nov. 2d, the following reso- 
lutions on the death of Prof. C. F. Varley, 
were unanimously adopted as the sense of 
the Society : 

Whereas, By the death of Prof. C. F. Var- 
ley, the Science of Electricity has lost one of 
its most devoted disciples ; and 

Whereas, By reason of his professional 
connection with the laying of the first At- 
lantic cables, as well as by his numerous 





electrical writings and inventions, his name 
will always be associated with the history of 
the development of the 
tricity in the nineteenth century ; and 
Whereas, In view of the foregoing, it is 
but proper, that we, as a Society, organized 
for the study of the science of which the 
late Prof. C. F. Varley was so industrious a 
student and successful an exponent, 
should make suitable expression of the sor- 
row with which the announcement of his 
death was received by us: therefore, it is 
Resolved, That this Society doea hereby 
express its sincere regret at the loss by 
death of the late Prof, C. F. Varley ; and 
further 
Resolved, That a copy of these resolutions 
spread on the minutes of this Society; 


science of clec- 


so 


be 
and also 

Resolved, That the electrical papers of New 
York City be requested to publish these 
resolutions. 

The Jecture on ‘‘ Measurement of Veloci- 
ties by Electricity,” which was to have been 
delivered by Mr. F. W. Cushing, Electrician 
for the Postal Telegraph Company, was in- 
definitely postponed on account of the unex- 
pected absence from the city of that gentle- 
man. Jn lieu thereof, Mr. James Hamblet, 
of the Time Service, made some interesting 
remarks on the subject of Synchronizing 
Clocks by Electricity. 

The membership of the Society was aug- 
mented to the extent of about a dozen 
names. 

Mr. J. H. Emerick, Superintendent of the 
Postal Telegraph Company, was elected a 
member of the Executive Committee, vice 
Mr. E. C. Cockey, resigned. 

- 

The experiment of lighting the Hartford 
(Conn.) Opera House with electricity works 
well, and the mavager says it is the first 
theater in the country to adopt the are light. 
-_ 














Speaking of the electric light in New 
Bedford, the Standard says: The building 
on the north side of School street, just west 
of Front, to contain the engines of the New 
Bedford Electric Lighting Company and 
other necessary apparatus, 1s substantially 
completed. One engine of 50-horse power 
built by Armington & Sims, of Providence, 
is already put in, and a foundation is laid 
for another of equal power when it shall be 
found necessary. The engine now in posi- 
tion will furnish power sufficient to gene- 
rate electricity for fifty lights. In the rear 
of the main building a boiler house will be 
erected, and a boiler of 100-horse power, 
built by Thomas Cunningham, of the 
Charlestown district, Boston, has been put 
in position. This will be set with the Jarvis 
Patent Furnace. The work of erecting poles 
and stretching the wire will begin in a few 
days. 

- a ™ 

There is being constructed at Glasgow a 
large electric launch, in which it is intended 
to make a trip trom the North to the Black 
Sea, through the rivers Rhine and Danube 
and their artificial junction. A trial trip was 
recently made on the Clyde in a smaller 
launch, built in Waukegan, Ill., and was 
quite successful. The launch will be driven 
by Clark’s patent battery and motor. It is 
anticipated that a speed of ten knots an hour 
will be attained. 
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Experiments in Bolometry.* 


By Pror. Syivanus P. THompson. 


The Thompson-Houston Electric Com- 
pany are to equip an electric lighting station 


in Syracuse, N. Y., of 100 Jamps. They 


| will set one 100-horse power tubular boiler, 


Ilitherto the bolometers devised by Langly 
and others ‘have been constructed of thin | 
films blackened with lamp black or platinum 
black. Abstract considerations show, how 
ever, that to have maximum degree of sensi- 
tiveness the conductor employed should be 
one in which the change of electric resistance | 
per degree of temperature is the greatest; it | 
should also have as small a thermal capacity 
aus possible, and its exposed surface should be 
its only conducting part. Theoretically, 
therefore, a carbon film in some high-con- 
ducting form should be the best. Pending 
the preparation of special carbon films, the 
author had made some experiments on the 
strips and filaments of carbon which are to 
be found in incandescent lamps. The resist- 
ance of these, when carefully measured on a 
Kirchhoff bridge, was found to be consider- 


ubly less when exposed to radiation than 
when kept in the dark, the change of re- 
sistance in some cases amounting to one per 
cent. of the total resistance. The cylindrical 
filament and rectangular strips used in most 
lamps are not, however, well adapted to show 
the bolometric effect, as their exposed sur- 
face is small as compared with the area of 
the of the conductor. These 
observations suggest the following points(1), 
that measurements made for specifying the 
resistances of such lamps should be con- 
ducted in the dark; (2), that a carbon film, 


cross-section 


or even a carbon lamp, may serve as the re- 
ceiving part of a photophone; (3), that prob- 
ably the effects obtained by Dr. Pornstein | 
with metals might be re-observed if the metal | 
films were very thin; (4), that special films of 
2ood conducting carbon should be applied in 
standard bolometers; (5), that a time standard 
photometer might constructed on the 
bolometnec principle, having the sensitive 
conducting film 
nigrum from the human eye. Such an in- 
strument ought to be sensitive to precisely 
the same rays as the eye itself, and in identi- 
cally relative proportions for different rays. 





be 


covered with pigment mw 
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Faure’s Electric Accumulator. 





The extensive litigation which hes pro 
vressed for nearly a year m the several courts 
of this city, wherein the Electrical Power 
Storage Company of London, have brought 
for the of 
interests in the Faure patent for secondary 


suits recovery and possession 
batteries Cluimed to be due them as assigns 
of the Belgian Company, styled the Société 
Anonyme La Force et la Lumié¢re. The 
same subsequently brought a suit in the pame 
of the Light and Force Company against 
several licenses and subsidiary companies, 
which action is now pending in the Superior 
Court of this city. The aews just received 
from Europe of suits lately decided in Bel- 
gium concerning the Société Anonyme la 
Force et la Lumiére, seems to affect alleged 
transfers of interests, &c., made during the 
summer and fall of the year 1882, and upon | 
which are based the various actions which 
we first alluded to, As it appears. the Court 
f Appeals of Belgium decides that proceed- | 
ings of the years 1882 and 1883 are illegal 
and void, and we learn that the preferred 
shareholders of the Belgian Company claim 
that the alleged transfers to the English com- 
pany were unauthorized and are of no value, 
und that they are taking energetic steps to 


enforce the rights and interests of their cor- 
poration. This is confirmed by the news 
which reaches us from Paris that Mr. Philip- 
part, who was formerly the representative of 
the interests of this company, has received a 
severe check in an attempt to float two local 
compunies in Paris, notwithstanding the suc- 
cess that has been reported to have resulted 
from the application of Faure accumulators 
to tramear and omnibus traffic. The Belgian 
Company have made a call for a meeting of 
the stockholders for action under the de- 
cisions of the court. 





* Paper read before the British Association, 
Southport meeting, September, 1883. 


| tion 


country. 


with the Jarvis Patent Furnace to burn 
screenings and slack coal, two 915x12 inch 
Armington & Sims engines to run dynamo- 
electric machines direct, without shafting, 
steam pumps, ete., making a complete sta 
The plant will be laid out so to allow 
its being increased to 400 lights run by cight 
separate engines. 
——__+ a ——_—_ 


The New Buffalo Electrical Society. 


The third semi-monthly meeting of the 
Buffalo Electrical Society was held at Tem- 
perance Hall, Friday evening, October 19. 
This society, says the Hrpress, was formed 
for the purpose of promoting the advance- 
electrical knowledge among its 
There are, it is stated, a large 


ment of 
members. 
number of expert operators in the service 
who have no knowledge of the scientific 
principles of electricity, and hence are hardly 
eligible to take charge of departments. Such 
persons in particular these meetings are 
designed to benefit. There are those who 
have made the science a study, but through 
long absence from books have let their minds 
become rusty on the subject, and to these the 
society will be profitable. It is expected that 
those who have never studied will use text 
books, and at each session a paper will be 
read which will bear on that branch of the 
subject which the students have in hand, 
after which discussions will held aud 
questions answered. In addition to this the 
society will establish a laboratory, library, 
The meetings are not 


be 


and reading room. 
confined alone to telegraph men, but are 
open to any one who takes an interest in the 
subject of electricity. Among the thirty-six 
members already elected, who are not in the 
employ of the telegraph companies, are Prof. 
Other local scientists 
are expected to join. At the meeting last 
evening the executive committee reported 
that the lease of Temperance Hall had been 
secured to the Ist of May, with permission 
to relet if desired. After other society busi 
ness had been transacted, Mr. William Finn, 
chief of the Wheatstone Automatic Depart- 
ment of the Western Union, gave a lecture 
on ‘Electric Terms,” a clear knowledge 
of which, he thought, was very necessary at 
the outset of the work. He made strange 
words plain by a liberal use of chalk on the 
blackboard. The next meeting will be held 
on the first Friday in November, at which 
time it is expected to have a wire run from 
the Western Union office to a battery in the 
The 
subject for the coming lecture has not yet 
been announced. 
— 
Sabin’s Electric Engine. 


Poole and Dr. Bonner. 


hall, to enabie illustrations to be shown. 


** A little two-horse power electric engine 
was revolving rapidly at Freeman & Daly’s 
electrical supply office, in William Street 
yesterday, says the New York Times of 
Oct 21st. Its peculiarity was that it was a 
piston movement engine, and it was exhib- 
ited by L. M. Sabin, formerly of St. Louis, 
who claims that it is the first of that move- 
ment which has been manufactured in this 
The engine is supplied from a bat- 
tery, and consists of four electro-magnets, 
two on each side, with armatures of perma- 
nent magnets. While one attracts, another 
repels, giving the piston movement of the 
common steam locomotive, and the little en- 
gine is similar to this in the remainder of ils 
mechanism. This engine of two-horse power, 
Mr. Sabin says, will revolve from 609 to 
1,000 times a minute. It cost $150, and the 
electricity of a storage battery to run it a 
day of twelve hours will cost, he estimates, 
50 cents. It takes up little space, and can 
easily be placed under a car. The engine 
is to be tested at once on church organs, 
propeller or steam yachts, and printing 
presses. Its inventor also hopes to adapt it 
to road carriages, and believes that cabs can 
be run by it for 50 cents a day.” To those 


interested in the progress of electrical science | 
this machine is important, and if its success-! but afterward became intermittent. 


BLECTRICATL REVIEW. 


ful and economical operation is confirmed, 
as there now seems every reason to believe 
it will be, some of the problems of electric 
motors will be solved. In an early edition 
of the ELecTRICAL REVIEW we will give il- 
lustrations and a description of this ingeni- 
ous machine. 

—— pe 


A New Selenium Cell. 





Eugineering says, at the recent meeting of 
the American Association for the Advance- 
ment of Science, Professor Mendenhall an- 
nounced the formation of selenium cells of 
very low resistance by Mr. C. E. Fritts, of 
New York. Low resistance selenium cells 
are a desideratum, and Mr. Fritts’ cells, the 
full construction of which was not explained 
by Professor Mendenhall, attain their end by 
means of large surfaces of selenium, instead 
of narrow surfaces as in the older cells. An- 
other peculiarity, which involves a new ob- 
servation, is that the light in the Fritts cell 
is allowed to fall on the selenium in the same 
direction as the electric current passes, and 


{not at right angles to the direction of the 


current. This is a very important point de 
manding further investigation, and now that 
selenium can be manufactured more cheaply 
it will probably be largely experimented with. 
The cells of Mr. Fritts can be made of nine 
to ten ohms resistance. They can, moreover, 
be easily repaired on breaking down. 
ne 

It is said that the Swan United Electric Light 
Company of London have received the order 
to fit up the White Star line steamship Adri- 
atie with Swan lamps. Siemens’s alternate 
current dynamos will be used, and they will 
be duplicated to provide for contingencies. 
The dynamos will be driven by twe pairs of 
powerful-coupled engines, by means of rope 
belting. The total number of lamps em- 
ployed will be 132, of 20 candle-power, and 
150 of 12 candle-power. Should this instal- 
lation prove satisfactory to the owners of the 
vessel, it is their intention to introduce in 
candescent lighting into others of their large 
fleet of steamers. 

———— _ +<>e- —__—_ 
A New Interrupter. 





Our very highly esteemed contemporary, 
the Electrician, of London, says: Herr E. 
Budde some time since devised a new form 
of mercury interrupter. It is known that 
when an ordinary mercury interrupter works 
in air the surface of the mercury becomes 
oxidized, owing to the sparking which 
takes place. To avoid this, Herr Budde sur- 
rounded the mercury with an atmosphere of 
hydrogen. He used an interrupter like that 
of Foucault, and covered it with a glass case. 
Into this case he directed a current of pure 
and dry hydrogen. The gas was caused to 
pass first over concentrated sulphuric acid 
and then over lime. When the atmosphere 
in the case had been replaced by hydrogen, 
the interrupter was set in motion, and the 


stream of hydrogen was almost entirely 
stopped. Under these conditions Herr Budde 


stated that mercury would remain bright 
afier four hours’ work. 
a po ee 

The Tucson Electric Light Company, of 
Tucson, Arizona. has recently started its new 
lighting station. The plant consists of a 40 
and 16-light Brush machine, driven by a 60 
horse-power Westinghouse automatic engine. 

—+epe—__——_ 

Julius Elster and Hans Geitel show that 
Zamboni’s dry piles can be used as accumu- 
lators. The copper pole of the pile is con- 
nected with the positive, and the tin pole 
with the negative poles of a Holtz machine. 
After the latter has been worked for a few 
minutes the dry pile is found to be charged. 
After repeated discharges the -pile is found 
to contain a charge of considerable intensity. 
The authors recommend the following form 
of pile: The plates of the pile are strung by 
means of a needle upon a silk thread, and 
then stretched between the poles of a Holtz 
machine. A pile of 11,000 pairs of plates of 
one square centimeter surface, after ten min- 
utes’ charging, gave shocks one millimeter 
long and made a Geissler tube luminous. 
The light of the tube was continuous at first, 
Dry 
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piles were also made of one metal. Plates of 
lead foil were coated on both sides with 
tissue paper by means of potash water-glass, 
to which a little oxide of lead was added. 
‘A pile of 7,000 of the lead plates one square 
centimeter in section could be charged so as 
to exhibit strong polarization, A certain 
| amount of moisture must be communicated 
| to the piles. The superoxide of lead de- 
posited electrolytically acts more powerfully 
than when deposited in any other way. A 
pile of 1,000 plates, coated on one side with 
chemicately produced superoxide and on the 
other with protoxide of lead, gave propor- 
tionally much less tension. These piles are 
well suited to exh, bit to a large audience the 
principle of Plante’s or Faure’s accumulator. 
— Wiedemann’s Annalen, 

—-_ — 

The production of light from electricity is 
so well known that it may have seemed singu- 
lar that light would not generate electricity. 
The latter bas actually been accomplished 
by Sauer, who has constructed a battery that 
In this case it is the 





acts only in sunlight. 
chemical constituent of the light that fur- 
Heat rays acting upon a 
Sauer’s 


nishes the power. 
thermo pile also produce a current. 
battery consists of a glass vessel containing a 
solution of fifteen parts of table salt and 
seven parts of sulphate of copper in 106 
parts of water. Within is a porous cell con- 
taining mercury; the other is of sulphide of 
silver, and is placed in the salt solution. 
Both are connected with a galvanometer, and 
the whole is inclosed in a box when not in 
use. When the battery is placed in the sun- 
light, the galvanometer needle is deflected to 
a certain point, and the sulphide of silver is 
found to he the negative pole. Any change 
in the intensity of the light, such as a cloud 
over the sun, is indicated by the peedle. The 
action of the battery depends on the effect of 
the chloride of copper upon the mercury. 
Subchloride formed the 
sulphide of silver, but this can only take 
place with the aid of sunlight. Hitherto the 
only manner in which light seemed to affect 
electrical action was by increasing the resist- 


is and = rcduces 


ance of a seletium cell, and «ll photo elec- 
trical experiments were based on this phe- 
nomenon, Sauer’s battery will be found de- 
scribed in the Eleetrotechnisehe Zeitchrift. 
eS 

Professor Tice, an authority on electricity, 
which he claims to be the motive power of 
the “Everything is mov- 
ing ; 
tionary, the moving impulse being electricity, 


universe, says : 


nothing stands still, nothing is sta: 


It moves your hand, it moves all the planets, 
in their orbits. According to some, the 
Creator hurled those vast orbs into space and 
they were set moving, but the primitive im- 
pulse was electricity, the prime cause of all 
motion. It is unquestionably the motive 
power. We have the earth moving cighteen 
miles and sixteenths in a second around its 
orbit; electricity is the cause. Electricity is 
convertible into light and heat, and the time 
will come when electricity will be our fuel. 
But there is no way of storing it up for use. 
It has been given out in the public press tha 
some one is storing it. That is an impossi- 
bility. If he has done anything, he has some 
chemical element that will not act on some- 
thing else. Electricity will have to be 
evolved by either decomposition or recompo- 
sition, which must be done before electricity 
is evolved. Water will become the source of 
fuel; the lakes and rivers will be reservoirs 
of fuel wherever you have a cheap method 
of producing electricity. Electricity is the 
soul of the universe. You can't tell what it 
is any nore than you can the soul of man. 
Your professors know nothing about it, ex- 
cept what they get from books. The so- 
called scientific men retard instead of advance 
truth. The whole theory of the old lightning 
rod is wrong. They try to accomplish an 
impossibility.” 
ems 

The Pheenix Electrical Company of Canada 
(Craig system) announces that it has con- 
tracted to furnish to the city of Pueblo, 
Mexico, a plant for lighting that city, con- 
sisting of four dynamos producing fort 
lights each, aud a sixteen-light dynamo, with 
175 street lamps of 2,000 candle-power each, 
100,000 carbons, 120,000 feet of cable, and 
all the usual adjuncts. 
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Telegraphic, | 


Underground Telegraph Wires. 





The General Committee on Underground 
Communication, whose object is to find a 
system by which the telegraph and other 
electric wires can be placed underground, 
has been at work all summer. It has been 


examining devices, looking up the question | 
of franchise and law points, and also how | 


the business organization can be effected. 
The problem has been most complex and 
difficult, but the Special Committee on De- 


vices, to whom this branch of the subject | 


was referred, believes that it has found a 


system, or rather parts of several systems, | 


that may be combined so as to give a satis- 
factory solution of the problem. Over five 
hundred devices, from nearly every civilized 
country, have been examined by the com- 
mittee. Nearly every day has brought forth 
some devices or inventions. As soon as this 
committee reports, which will occur before 
long, the Committees on Law and Franchises 
and Business Organization will make ready 
their reports. The committee is made up of 
prominent officers in nearly every telegraph 
and telephone company in the city. The 
Western Union was formerly represented by 
Vice-President Bates and others, but on Dr. 


Green's departure for Europe they withdrew | 


from the comniittee. 
————_ +e 


DarmLy TELEGRAMS.—In 1870 the number 
of telegrams sent and received per day in 


London alone was 400, or thereabouts; now 
it is nearer 6,000. 
— oe — 
Telegraphing Chinese. 





Owing to the peculiarity of the Chinese 
characters, each of which represents a word, 
not a letter, as in our western tongues, the 
Danish Telegraph Company (the Great 
Northern) working the new Chinese lines 
have adopted the following device. There 
are from five to six thousand characters or 
words in ordinary Chinese language, and the 
company have provided a wooden block or 
type for each of these. On one end of this 
block the character is cut or stamped out, 
and on the other end is a number represent- 
ing the character. The clerk receives a mes- 
sage in numbers and takes the block of each 
number transmitted and stamps with the op- 
posite end the proper Chinese character on 
the message form. Thus a Chinese message 
sent in figures is translated into Chinese char- 
acters again and forwarded to its destination. 
The sending clerk, of course, requires to 
know the numerical equivalent of the charac- 


ters or have them found for him. 
a. 


A new police telegraph, with ten miles of 
wire, has been introduced in New Haven. 
Ten alarm stations will be located at once. 


9 


To Protect Telegraph Cables. 





Parts, Oct. 29. —The International Confer- 
ence for the Protection of Submarine Cables 
unanimously signed the draft of a conven- 
tion tor the protection of telegraph cables. 
M. Cochery, the French Minister of Posts 
and Telegraphs, expressed the hope that the 
convention would be sanctioned by treaties 
within three months. The question of the 
protection of the cables in time of war was 
reserved for diplomatic discussion. 

The convention will apply outside of 
territorial waters to all submarine cables 
legally laid which touch the land in the terri- 
tories of the contracting parties. The latter 
hind themselves, when authorizing the land- 
ing of cables, to impose conditions for their 
protection. Laying or repairing ships must 
observe the rules to avoid fouling. The tri- 
bunals competent to deal with infractions of 
the convention will be those of the country 
to which the ship in fault belongs. Ratifica- 
tions will be exchanged at Paris within a 
year. Other States may join the convention 
on making application. 


Statistics of Telegraphic Lines in Europe. 





The international office of the European 
telegraphs has just published statistics of the 
number of telegraphic lines in each State, as 
follows : 





ON a ch cmt aed aeaa eens 10,508 lines 
a a rer ree 5,885 ** 
NE cag suena eswaaee 5,600 ** 
DE iatvects, aecapseaduens 2,731 * 
EE a-ev cs nie noea'e ik oeceeica 2,600 * 
i Serre 2,470 °** 
ERO IEEE EEE 1,189 * 
rrr 1,069 * 
La sen 827 “ 
ED 2.0 .cweeee piel dieses 7 
EE ee eee eae 418 * 
a Ea ener 389 * 
REE en 387 ** 
SE er ere ere 250 * 
ES eee 206 * 
Dao 55.00 cane eneseneres 202 =“ 
DC SESCKs6, Naeanenewede es 100 * 
ROUEN oss ss avienednesicmeeis 69 
[ATMDURDOUEE os 6-6ccceces ees 64 
EE nA een 60“ 
PEE otireed <<a eesenadons = 
The length of the telegraphic wires is 
established as follows : 
er as 260,680 kilometres 
OO eee 223,538 As 
PR a esp's worsens . 211,607 ” 
Great Britain. .......... 197,715 " 
: Chcccedcees eased 92,527 - 
DE ansus piste auesred 98,150 " 
fo ear 54,852 “s 
| PR Seiieiccanccusnann 40,742 ” 
| Sweden....... bb needing 29,879 
bs eee 27,922 m 
| Switzerland......... 16,155 
rere 15,601 " 
PI 9 55064.600s40nxans 14,153 
EE 5 i655 ns0s0e0se 10,964 “ 
nee 8,662 
Denmark.... 8.460 
ee 4,614 
ee ee 3,400 
Sean ae eee ae 3,180 
ee 3,134 ' 
| Luxembourg....... 556 


The length of the underground wires 


reaches: 
| 


|, ere 37.604 kilometers. 
ee 17.700 

ims ceyee deena wu. 11.656 

(ee 561 ’ 

PL 6akn on.esaevesens< 571 ' 

ee eee 327 

PE cd wenteseduseadan 250 “ 

| re 232 

DNs: 6:9. 505. 506:< «00 00:0. 70 

PR cga960wsecns os 43 sd 

| Number of inhabitants for each telegraph- 

| ic station : 

ree 4.388 inhabitants 
Ee } - 
oi Sines @citon wie ac. 6.342 
en 6.394 

| Norway... ....sccosseees 7.511 

ee daeiireeieis 8.504 “s 

a cuicdcxehnah-auaienbidt 10.850 ’ 
PID vbdices sepwha-wernun 27.091 ' 
RE acid dr eink ssaamen 43.358 , 

| emia 

| The Swedish and Danish Governments 


have decided to lay down a new submarine 
cable between the two countries. The cable, 
| which will consist of four wires, will be laid 
| from Heisingborg to Elsinore, via the island 


jof Hveen. 
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Ten Corporations for Supplying Light and 
Heat Created, 


Harrispureu, Pa. —The following char- 
ters were granted recently at the Executive 
Department : 

Union Light and Heat Company of West- 
moreland county, with office at Pittsburgh ; 
capital stock $1,000,000. The directors are 
as follows: Millon Weston, Chicago ; A. 
Blakely, Pittsburgh ; J. L. Crawford, A. 
M. Sloam, and J. M. Wallace, of Greens- 
burg. 

O'Hara Light and Heat Company of Pitts- 
burgh, capital $5,000. 

Derry Light and Heat Company, of West- 
moreland county, capital $5,000, 








burgh, capital $5,000. 

Harman Light and Heat Company, of 
Pittsburgh, capital $5,000. 

Pennsylvania Light and Heat Company, of 
Pittsburgh, capital $5,000. 

Loyalhanna Light and Heat Company, of 
Westmoreland county, capital $5,000. 

North Light and Heat Company, of Pitts- 
burgh, capital $5,000. 

Bell Township Light and Heat Company, 
of Westmoreland county, capital $5,000. 

Plum Light and Heat Company, of Alle- 
ghany county, capital $5,000, 

a 

List of Officers and Directors of the West- 

ern Union Telegraph Company, Elected 

at the Last Annual Meeting. 





Norvin Green, President. 

Thos. T. Eckert, Vice-President and Gen- 
eral Manager. 

Augustus Schell, 

Harrison Durkee, 

John Van Horne, 


D. H. Bates, Acting Vice-President and 
Assistant General Manager. 

J. B. Van Every, Acting Vice-President 
and Auditor. 

A. R. Brewer, Secretary. 

R. H. Rochester, Treasurer. 

Clarence Cary, Attorney. 


( Vice: Presidents. 


BOARD OF DIRECTORS. 
Norvin Green, R. Lenox Kennedy, 
Thos. T. Eckert, Hugh J. Jewett, 
John T. Terry, J. Pierpont Morgan, 
John Van Horne, Frederick L. Ames, 
Augustus Schell, John Hay, 
Harrison Durkee, William D. Bishop, 
Jay Gould, C. P. Huntington, 
Russell Sage, George B. Roberts, 
Alonzo B. Cornell, Frank Work, 
Sidney Dillon, Samuel Sloan, 
Cyrus W. Field, Erastus Winans, 
George J. Gould, John J. Astor, 
Jno. Pender, M. P., Chauncey M. Depew, 
Henry Weaver, James W. Clendenin, 
Percy R. Pyne, Christ. C. Baldwin. 
COMMITTEE. 
Jay Gould, 
Russell Sage, 
Alonzo B. Cornell, 
Sidney Dillon, 
Cyrus W. Field, 
George J. Gould. 


EXECUTIVE 
Norvin Green, 
Thos. T. Eckert, 
John T. Terry, 
John Van Horne, 
Augustus Schell, 
Harrison Durkee, 





ASTERN DIVISION GEN’L SUPERINTENDENT. 
Charles A. Tinker.......... New York. 
EASTERN DIVISION DIST. SUPERINTENDENTS. 
1 W. C. Humstone, New York. 
~ . . J 
R. 8. Clinch, St. John, N. B. 


E 


» 


Thomas Roche, Boston, Mass. 


. B. Gifford, Syracuse, N. Y. 

. E. Zeublin, Philadelphia, Pa. 
W. J. Holmes, New York. 
Charles O. Rowe, Titusville, Pa. 


t 
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CENTRAL DIVISION GEN’L SUPERINTENDENT. 

R. C. Clowry Chicago, Il. 
CENTRAL DIVISION DIST. SUPERINTENDENTS. 

1 F. H. Tubbs, Chicago, Il. 

2 L. C. Baker, St. Louis, Mo. 

3 J. J. Dickey, Omaha, Neb. 

4 Frank Jaynes, San Francisco. 

5 E. P. Wright, Cleveland, 0. 

6 John F. Wallick, Indianapolis, Ind. 

7 I. N. Miller, Cincinnati, O. 

8 I. MeMichael, Minneapolis, Minn. 
SOUTHERN DIVISION GEN, SUPERINTENDENT. 
G. W. Trabue .... Nashville, Tenn. 
SOUTHERN DIVISION DIST. SUPERINTENDENTS. 

1 J. B. Tree, Richmond, Va. 

2 James Compton, Nashville, Tenn. 
3 J. A. Brenner, Augusta, Ga. 

4 C. G. Meriwether. Mobile, Ala. 


. James Merrihew, Assistant General Super- 
intendent, New York. 





William Holmes, Superintendent of Tariff 
and Check Bureau, New York. 

D. Doren, Generai Superintendent of Con- 
struction, New York. 





SUPPLY DEPARTMENT. 
William Hunter, Superintendent and Gen- 
eral Purchasing Agent, New York, 
E. C. Cockey, Storekeeper, New York, 
Jas, 8, Dickinson, Storekeeper, Chicago, 


South Light and Heat Company, of Pitts- | 


Tbe comparatively small city (about 100, 
000 inhabitants) of Chemnitz, in the mount 
jains of Bavaria, sends to the United States 

nearly $10,000,000 worth of manufactures, 
| mostly of cotton. Among the items in 1882 
| were $4,250 000 of cotton hosiery and $1,278, - 
| 000 of cotton gloves. Here is something for 
| the people of the country where the cotton 
| grows to think about. What other people 
| send their raw material three or four thousand 
miles away to be manufactured, and then re 
| turned to them, paying not only transporta 
tion charges both ways, but import duties 
besides » The thing is next to incredible. 


>_> - — 

The prosperous condition of the cotton in- 
dustry in this country is shown by the sta 
tistics of exports. In 1825 there were no 
exports of cotton goods; in 1835 the value 
Was $2,858,681; in 1845 it was $4,327,928; 
1855, $5,857,181; 1865, $2,273,509; 1875, $3,- 
O71,882; 1882, $13,225,000; and for the first 
| eight months of the present year, $8,414,433. 
| Of this industry the Keonomist says: ** Amer- 





| icans have driven the English not only from 
the American markets, but largely from the 
| European markets, and even in the English 
markets we have commenced a not unsuccess- 
ful competition. We do not hope nor do we 
expect to at once step to the front in Eastern 
markets, under present conditions, but with 
| time, study and patience our excellent manu 
| factures will gain an unshaken foothold and 
| compete on anything like even terms with 
| those of other countries, 
- — le 

Lighting by the Sawyer-Man System. 

The contract for lighting the new build- 
ing of the Mutual Lite Insurance Company 
on Nassau Street has been awarded to the 
Sawyer-Man Illuminating Company, which 
is the licensee in this city of the Consoli 
dated Electric Light Company. The * plant” 
for supplying the light will consist of 1,500 
standard 16-candle lamps and 10 
lamps of 125-candle power each, the latte 
to be used for lighting large in-door spaces 
This apparatus will be the largest *‘ isolated 
| lighting plant” in the city. Thesteam pow 
er for operating it will be obtained from the 
pipes of the New York Steam Company. 

oe 

The total value of importation of silk 
goods at New York during July, as reported 
by the Silk Culture Association of America, 
Was $4,112,209, against $3,281,498 in July, 
1882, $2,691,088 in July, 1831, and $3,181,- 
858 and $2,232,824 respectively in July, 1880 
and 1879. This shows a gain of $830,711 in 
the value of imports in July last, as against 
those of July, 1883. 

ee 


Sawyer 


Four Providence concerns sent cotion fact 
ory goods of the value of $100,000 to Shang- 
hai, China, during September. These in- 
clude 20,000 spindles, 10,000 American and 
10,€00 English, and the two kinds are to be 
run against each other to test the compara 
tive values, 

Fresno County, Cal., is making a canal 
100 feet wide from King’s River to irrigate 
30,000,000 acres of dry and worthless desert. 

ne 

At Reddich, Germany, 14,000 persons are 
engaged in making needles. The total pro- 
duction of needles in the world is 200,000,000 
k, or 10,000,000,000 per vear. 





| per wee 
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It is expected that the Washington monu 
| ment will reach a height of 410 feet before 
| cold weather stups the work, and that it will 
be completed in the Spring of 1884. When 
the 500 vertical feet of masonry, surmounted 
| by a pyramidal cap of tifty feet high, have 
| been actually finished an imposing ceremo- 
|nial will, of course, be necessary to crown 
‘the work, and Washington people 
| already looking to forward that event. 
cme 
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| Mr. Scott Snell has made experiments on 
| the use of asbestos paint for coating Jabloch- 
| koff candles, He finds that with pure asbes- 
|tos paint the arc is much steadier and the 


carbons last much longer, 
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The Pennsylvania Telephone Company. 





While reports of the progress made and 
successes achieved by the various telephone 
companies throughout the land are constantly 
coming in, a few statements in reference 
to the telephone business in central Pennsyl- 
vania will be of great interest to our readcrs. 

As in most parts of the country, so in Penn- 
sylvapia, prominent officials of the Western 
Union Telegraph Company were the first to 
take hold of the telephone business. Mr. 
Iforace A, Clute, for many years an efficient 
manager of the Western Union Telegraph 
Company, was the pioneer in this respect: in 
central Pennsylvania. Harrisburg was his 
headquarters, and from that point he operated 
with much success, introducing the telephone 
in the various surrounding business commu- 
nities. During the summer of 1882, Hon. 
Gardener G. Hubbard, who has been promi- 
nently connected with the telephone from its 
beginning, purchased Mr. Clute’s interests, 
together with those of a number of other 
individuals, as well as of several small com- 
panies, with a view of consolidating them all 
under one general management. A contract 
was then made with the American Bell Tcle- 
phone Company, by which various temporary 
leases—over twenty in all—were surrendered, 
and a permanent lease obtained from that 
company for all its telephone rights and in- 
terests in the counties of Adams, Cumberland, 
Dauphin, Franklin, Fulton, Lancaster, Perry, 
York, Lebanon, Berks, Schuylkill, Monroe, 
Carbon, Lehigh, and Northampton. 

A corporation was formed under the title 
of the Pennsylvania Telephone Company; 
the capital was fixed at $500,000, in ten 
thousand shares of a par value of $50. Hon. 
Francis Jordan, ex-Secretary of State, was 
chosen president, and Mr. Wm. Ker was se- 
lected general manager, with Mr. Martin H. 
Buehler as secretary and treasurer. This 
newly-chartered corporation commenced 
operations on January 1, 1883, and the pres- 
ent flourishing condition of the Pennsylvania 
Telephone Company is the best evidence of 
its able management. The vigorous manner 
in which the business was taken hold of and 
pushed by Mr. Ker attracted the attention of 
capitalists and business men throughout the 
territory to such an extent that inquiries 
were made in all directions for stock, which, 
however, is principally held by the original 
takers, and the Pennsylvania Telephone Com- 
pany ranks among the leading corporations 
of the Keystone State. 

The territory is districted into three divis- 
ions, which are respectively under the super- 
vision of superintendents, and are known as 
the Southern, Central, and Eastern. The 
service has been greatly improved, and the 
number of subscribers to cach exchange in- 
creased—some have doubled. Several flour- 
ishing exchanges have been established, and 
in every division trunk lines have been built 
and private lines constructed. Reading City, 
Pottsville, Lancaster City, Columbia, York, 
Carlisle, Harrisburg, are all connected, and 
conversation is satisfactorily carried on be- 
tween these points. Notwithstanding the 
rapid growth of the business of this company, 
the work has just commenced, and the people 
are beginning to realize the value of the 
telephone. 

The population of the territory owned by 
the Pennsylvania Telephone Company, ac- 
cording to the census of 1880 is 1,240,291, 
and any one familiar with the resources of 
the State and the location of the counties 
named, will at once realize the fact that they 
comprise the richest coal and agricultural 
districts in the State, and that the territory is 
destined to growth as rapid as in any part 
of the world. 


Telephone connection has been made be- 
tween Washington and Annapolis, and be- 
tween Baltimore and the latter city. The 
wires were experimented with on Friday and 
Saturday last and found to be in perfect 
working order. Next week the company 
proposes making other connections. Mes- 
sages between Washington and Annapolis 





will be twenty-five cents, 


A bill in equity has been filed by counsel 
for the American Bell Telephone Company 
in the United States Circuit, against the Penn 
Overland Telephone and Telegraph Com- 
pany, of Delaware, and Morris H. Alberger, 
Charles D. Middleton, E. C. Amer and F. H. 
Greene, of this city, and the Overland Tele- 
phone Company, of New York. The com- 
plainants aver that the defendants have in- 
fringed their rights in letters patent to both 
telephone receivers and transmitter. They 
ask that the defendants be enjoined from 
using the inventions, and that they be de- 
creed to pay royalties for the time that they 
have had them in use. 
os 

The annual meeting of the stockholders of 
the Domestic Telegraph and Telephone Com- 
Newark is 
fast becoming one of the leading cities in 
electrical matters, and as the art advances 
new developments bring with them the 
demand for labor. Tbe Domestic Company 
shows this very plainly. They employ fifty- 
four persons in constructing and maintaining 
their lines and operating their business in all 
its departments, and it has grown to be of 
importance to our community and to all 
having use for the telegraph and telephone. 
Newark being one of the largest telegraph 
centers in the United States, we have the 
advantage here of both the principal systems. 
The offices of the company are lighted by 
the Weston incandescent system, supplied 
from the Mechanic Street station. 

At the meeting to-day directors were elected 
for the ensuing year as follows: George W. 
Hubbell, Enos Runyon, Marcus L Ward, Jr., 
John D. Harrison, Jabez Fearey, E. Luther 
Joy, Edward Weston, Frederick T, Fearey, 
and Jacob H. Dawson, Jr. 

The annual report of the company, pre- 
sented to the stockholders by the Executive 
Committee, contained some facts of general 
interest. There are now 224 call boxes in 
places of business and residences. During 
the year four fire calls were responded to and 
the department notified. The twenty-nine 
messengers have performed no fewer than 
104,280 errands during the twelve-month. 
Forty-one offices and stores use the company’s 
burglar alarm, central office system, and 








pany was held on Monday last. 


twenty-eight places have been found open 
after having been closed at night. No arti- 
cles of value had been taken in any case, as 
the alarm is instantaneous, and gives no time 
for the thieves to work. Five special police 
officers are employed in this department. 
There are now 556 subscribers to the tele- 
phone exchange, and the enormous number 
of 1,016,895 calls have been answered during 
the year. In this department fifteen fire calls 
have been answered and the department 
notified. There are 658 miles of wire in use, 
and the company employs fifty-four persons. 
The paid-up capital of the company is 
$100,000, on which they pay to the city of 
Newark the same rate of tax as individuals 
pay upon their personal property, the total 
tax this year amounting to $2,060. Separate 
wires are run from the central office of each 
telephone subscriber, and all the latest im- 
provements in call-bells, switches, operating 
tables, and other valuable changes have been 
added to the system, 
-_—— 
Building Lines in Nebraska and Towa, 
with a Project for Des Moines. 








THE AUTUMN HAS BEEN A BUSY ONE AND THE 
LATEST SCHEME THE BIGGEST — NE- 
BRASKA AND IOWA COMPANIES JOIN LINES 
—THE GROUP OF CITIES AND TOWNS. 


Is 


Mr. Flemon Drake, general manager of the 
Nebraska Telephone Company, has returned 
from a trip over this State and western Iowa, 
to close up the construction for the year, 
the line between Fremont and Columbus, 
which is to be built in November, only ex- 
cepted. 

Since the first of August the company 
have done a vast deal of work. They have 
put up a second wire between Omaha and 





Lincoln; built a line from Ashland to Wahoo; | 
a line from Lincoln to Seward taking in 
Milford; a line from Lincoln to Crete and | 
Wilbur; and best of all, a line from Lincoln | 





to Wymore. This line is fifty-four miles | tended to Locke and Groton with a line to 


long, constructed of No. 6 wire, with thirty- 
five poles to the mile, forming the strongest 
line in the West. Over this wire connection 
is as easy as between a local subscriber and 
the Omaha central office. 

In Iowa the company has built from 
Council Bluffs to Avoca, a distance of forty 
miles. 

The Nebraska company has now alto- 
gether 420 miles of lines connecting different 
cities and towns in this State and in Iowa. 
They now afford communication, cia Platts- 
mouth and Glenwood, with Red Oak and At- 
lantic, and propose to open a line through to 
Des Moines in December. Except under the 
most favorable conditions, it will be imprac- 
ticable to telephone through from Omaha to 
Des Moines, but the messages will be re- 
peated at Atlantic. It would be possible by 
building a line through from Omaha to Des 
Moines without intermediate stations to 
speak directly, but such a line would not 
pay. 

Omaha is now connected with a system 
embracing Lincoln, Plattsmouth, Blair, Ar- 
lington, Fremont, Elkhorn City, Papillion, 
Springfield, Louisville, South Bend, Ash- 
land, Wahoo, Greenwood, Waverly, Milford, 
Seward, Crete, Wilber, Beatrice, Blue 
Springs, in Nebraska; and Council Bluffs, 
Weston, Underwood, Neola, Minden, Avoca, 
Pacific Junction, Glenwood, Malvern, Emer- 
son, Red Oak, Atlantic, Griswold, Hast- 
ings, Hillsdale, Malvern, in Iowa. All of 
these, except the towns named after Avoca, 
are built and controlled by the Nebraska 
Telephone Company. 

le 

This journal has heretofore described the 
progress made by the Empire State Telephone 
Company in crossing the state with “* hello’s.” 
That progress is not yet completed. Nowa 
connection has been completed between this 
city and Rochester by an extension from 
Honeoye Falls by the Buffalo Bell Company 
to the Flour City Assistant General Man_ 
ager Timpson tested the line to-day and re- 
ports it to be working admirably. The dis- 
tance to Rochester through the different towns 
through which the line passes is about 78 
miles, and the resistance of the intermediate 
stations is equal to at least 90 miles more. 
The Company are now stinging a large 
through wire which will be complete in about 
a week, when still better results may be ex 
pected. 

Owing to an increase in business two 
through wires have just been constructed, 
one from Rochester to Palmyra and the other 
to Newark (on the direct road). This with 
the present local line touching the immediate 
points between Rochester and Clyde, affords 
Wayne County ample telephone facilities, and 
in case of accidents on the lines west of Geneva, 
these lines can be utilized by Auburn via 
Geneva and Lyons and intermediate points. 

Besides the advantages above mentioned, 
the Empire State Company has completed 
this month a line from Penn: Yan to Branch. 
port connecting with the New York and 
Pennsylvania Company at the latter point to 
Pultney, Hammandsport, Bath, Corning and 
Hornellsville. Also a line from Dundee to 
Rock Stream, connecting with the New York 
and Pennsylvania Co. with lines to Reading 
Center, Weston, Albany, Tyrone, Watkins, 
Havana, North Hector, Burdett, Reynolds- 
ville, Bradford, N.Y., Pine Valley, Millport, 
Kuaona, Wheeler, Prattsburgh, Hammonds” 
port, Howard, Trumansburgh, Ithaca and 
Corning, Big Flats, Horseheads, Elmira, 
Jacksonville, Hornellsville, Canister, Rexville 
and Greenwood. Also aline from Cortland 
to Ithaca taking in the intermediate towns of 
Dryden, Ettenville, Freeville, McLean and 
connecting with the New York & Pennsyl- 
vania Co. exchange at Ithaca and the trunk 
lines to Trumansburgh, Slaterville, Caroline, 
Speedwell, Newfield, Berkshire, Candor, 
Newark Valley, Spencer, Watkins, Sayre, 
Athens, Smithboro, Van Ellenville, Tioga 
Center, Waverly, Owego and Bingbamton. 

The lines now under construction by this 
company are the extension of the present 
Aurora line to Sherwood and Poplar Ridge 
with the expectation of extending to Ithaca. 


The line from Auburn to Moravia being ex- 


Cortland and another to Ithaca. These lines 
will connect with all the towns and cities in 
the southern,tier controlled by the New York 
& Pennsylvania Telegraph and Telephone 
Company. The company is also building a 
line from Canandaigua to Penn Yan via Rush. 
ville and Potter’s Center and a line from Penn 
Yan to Dundee and Rock Stream and Crys- 
tal Springs. Probably few companies have 
made as much progress in extending their 
lines as the Empire State Company whose 
headquarters are in this city. Most of the 
cities and towns of this State are being rapid- 
ly connected up, and with the exception of 
Syracuse, this will form an almost continu- 
ous circuit of lines east and west through the 
State. 


5 eg 


The Terms of the New England and the 
Bell Companies Agreement. 


The terms of the consolidation of the 
American Bell Telephone Company’s loca} 
interests with those of the New England 
companies controlled by the Lowell syndicate 
are published. The companies with which 
the Bell Telephone Company is to consolidate 
are the Boston and Northern, the National 
Bell, of Maine; the Suburban, the Bay State, 
and the Granite State. The new company is 
to have a capital stock of $12,000,000, and it 
is to be distributed as follows: National Bell, 
of Maine, $1,350,000; Boston and Northern, 
$980,000; Bay State, $840,000; Suburban, 
$603,700; Granite State, $121,500; Boston 
(for property, &c.), $1,947,600; American 
Bell, $4,058,400; making a grand total of 
$9,901,200. Of the balance of $2,098,800 of 
stock remaining in the treasury, $1,238,300 
is to be sold for working capital and $860,500 
given to the American Bell Telephone Com- 
pany for the franchise. The American Bell 
Telephone Company is to sell and the new 
company is to buy Boston for $1,947,600 of 
stock, for the plant, property, &c., and $1,- 
947,700 of stock for the franchise. Licenses 
in perpetuity for exchanges, for extra terri- 
torial connecting lines and for a supply of 
telephones for private lines or other pur- 
poses, will be issued by the American Bell to 
the new company for the States of Massa- 
chusetts, Vermont, New Hampshire and 
Maine, excepting such parts thereof as are 
now under contract to other parties than 
those above mentioned, such exception, how- 
ever, not to include the city of Boston, on 
further condition that the new company en- 
ters into a contract with the American Bell 
to give it in consideration of the licenses 
above mentioned 50 per cent. of any increase 
in its capital stock above $12,000,000. 

All stock which the American Bell Com- 
pany is to reccive is to be fully paid up, and 
not subject to any assessment or contribu- 
tion. The new company shall not, without 
the consent of the American Bell Company, 
borrow money for the purpose of extending 
or developing its business. The new com- 
pany is to assume and pay all State, county 
and other taxes on account of or by reason 
of the instruments or the business done un- 
der said licenses. This, however, is not to 
be done unless the corporate franchises of 
the American Bell Company are assessed by 
the State of Massachusetts. In case the new 
company shall arrange to acquire new 
licenses in New England, the American Bell 
Company will add the territory covered 
thereby to the licenses proposed to be given 
to the new company, it being understood 
that such acquisition shall be made by an in- 
crease of the capital stock above $12,000,000, 
and that the American Bell Company is to 
receive 50 per cent. of such increase, except 
in case of the acquisition of licenses issued 
in perpetuity by the American Bell Com- 
pany, provided, in case of the purchase of 
the licenses and properties of the Southern 
New England Telephone Company, that the 
so-called inter-State license, in so far as it re- 
lates to lines connecting with points outside 
of New England, shall be surrendered to the 
American Bell Company, it being the object 





to confine the licenses to lines both ends of 
which are in New England. All branch line 
contracts made by the American Bell will be 
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given to the new company for the simple 
payment of rentals, less a discount of 30 per 
cent., and the new company will have exclu- 
sive right to use er rent telephones for all 
purposes, except for the transmission of gen- 
eral business messages, market quotations, 
or news for sale or publication. Stock divi- 
dends were paid as follows: For the 
quarter ending September 30, 1884, on $720,- 
000; for the year ending September 30, 1885, 
on $1,320,000; for the year ending Septem- 
ber 30, 1886, on $1,920,000; September 30, 
1887, on $2,520,000; September 30, 1888, on 
$3,120,000; September 30, 1889, on $2,720,- 
000; September 30, 1890, on $4,320,000, and 
September 30, 1891, on $4,918,900. 
=. 
The lines and branches of the Central New 
York Telephone and Telegraph Company are 
being extended all the time. A line is now 
being built from Clinton to Hamilton, N. Y. 
The latter village, Eaton, Madison and other 
points, will then be in connection with 
Rome. The line reaching Oneonto will be 
extended from that place to West Davenport, 
Davenport Center and Davenport. Mention 
has already been made of the line running 
from Norwich south to Binghamton. This 
will give Norwich subscribers communica- 
tion with Whitney’s Point, Lisle, Elmira, 
Owego and other points. 
salle 
Operated by Telephone. 








The first railroad, so far as heard from, to 
adopt the telephone for the usual service re- 
quired of the telegraph, 1s the new road just 
built by George Hiles from Remington to 
Vesper, through Wood County. By this 
method Mr. Hiles is enabled to operate his 
line without expert telegraph operators, and 
will make quite a saving in this direction. 
The line will cover about twenty miles of 
way.—Milwaukee Sentinel. 

lillian 
The Telephone Service at Kansas City. 





The Kansas City Review says that the tele- 
phone service of Kansas City is about to 
enter upon a new and greatly changed era. 
Those vexatious delays and uncertain con- 
nections, which have caused many righteous 
men to desire, and often attain, profane 
heights where their feelings could be vented 
consistent with the telephonic demands on 
them, bid fair to soon become features of the 
past. 

As has been the case with other cities we 
have outgrown the telephonic system, so 
called, that was constructed when this elec- 
trical woader was inits infancy—and its use 
and abuse unknown, and for eight months 
past have been experiencing the discomforts 
of what, in telephone parlance, is known as 
‘‘reeonstruction’’—constructing anew the 
entire telephonic system of the city. The 
most difficult part of the outside work was 
that of setting larger and stronger poles in 
place, and transferring to them the multi- 
tudiaous wires that loaded, beyond their 
capacity, the unsightly poles that have been 
a feature of our streets since the advent of 
the telephone. 

The new cedars and chestnuts as a rule are 
straight and clean, and when painted, as 
they are to be, will be a decided improve- 
ment in appearance as well as efficiency. 
For a distance of a block, and sometimes 
two, from the new operating room at the 
corner of Sixth and Delaware streets, fifty 
wire cables have been strung, doing away 
with the necessity of that multiplicity of 
wires at the ‘‘ central office,” where so much 
of the line “trouble” has had its origin in 
the past. This is a new and quite expensive 
departure in telephonic circles, and, if as 
successful as the cable inventors predict, 
will greatly aid in solving the erial wire 
problem. Each wire is insulated, and 
maintains its individuality from cable-box to 
operating-room. On each pole, where a 
cable terminates, a cable-box is secured and 
here the cable is ‘‘stripped,” each wire car- 
ried to a screw and burr over a lightning 
arrestor, and out to its proper pin by means 
of kerite wire, and then connected with the 
subscriber’s line, constructed of No. 14 steel 
wire. The lightning arresters are for the 





purpose of carrying the electric charge, that 
the heavens may send to mother earth, pre- 
venting it from entering the cable, burning 
through the insulatiod and reaching the 
operating-room, where the damage ‘it could 
do in a second can scarcely be estimated. 
The cables are supported on No. 4 iron wire, 
so hung that there is no strain on the cable. 
At the operating-room, where the strain on 
the office pole caused by the weight of the 
cables is something enormous, a very elabor- 
ate system of ‘“guying” has been con- 
structed, and the poles evenly held in place 
that in all probability they would retain 
their position were they sawed in two. 

The outside work, which will increase the 
capacity more than one hundred per cent., 
and, itis predicted, improve the service so 
that ‘‘trouble” will be reduced to the mivi- 
mum, is but one of the elements in the im- 
provements being made. The operating- 
room on the fourth floor of the Wales Build- 
ing, Sixth and Delaware streets, is just now 
receiving its finishing touches. No one ex- 
cept those engaged in the practical manage- 
ment of an exchange, appreciates the difli- 
culties to be overcome in handling the con- 
nections that subscribers may call for ina 
large exchange. The ELEcTRICAL REVIEW, 
of New York, says: 

“The people at large, uninformed of the 
difficulties of the undertaking, are surprised 
and disappointed that electricity, after giving 
them so wonderful an instrument as_ the 
telephone, hesitates to make the use of it 
conveniently universal. It difficult to 
persuade them that there is, physiologically 
speaking, fen times the amount of valuable 
inventive tissue already expended on tele- 
phonic apparatus that there is on the tele- 
phone itself. It is a misfortune of the tele- 
phone business that the difficulties in the 
way of prompt and reliable service are not 
properly appreciated.” 

The above paragraph appears in an article 
accompanying a full page illustrtion of the 
new switchboard of the Kansas City tele- 
phone exchange. It is known as the ‘‘ mul- 
tiple switchboard,” and consists of two more 
switchboards, to each of which is connected 
all of the lines of the subscribers of the 
exchange, and it is designed to enable many 
switchme : (or switchladies, as young ladies 
are to be the operators in the city hereafter) 
to operate the same wires on the different 
boards without interference. A simple test 
is provided by which the operator can tell 
instantly, without questioning another oper- 
ator, whether the line desired 1s free or 
“busy.” The spring-jack (the receptacle 
for the connecting plug) used with the board 
is a small and peculiar looking combination 
of phosphor-bronze spring, screws and burrs 
and insulating compounds. The spring and 
contact point, against which the spring 
nominally rests, are both insulated from the 
frame of the jack which is connected by an 
independent wire to all its duplicate framcs. 
In the Kansas City office three switchboards 
are in pl cc, giving a capacity of six hund- 
red wires. Others are to be added. All the 
lines come to the first board from the cable, 
which is carried under the floor to the back 
of the switchboard, where it is separated 
and each wire numbered. They are then 
carried to the same number on the switch- 
board, connecting to the spring of the jack, 
passing through the spring and the contact 
point without touching the frame of the 
jack, the wire continuing to the same spring 
on the second board, and from there to the 
third, and then returns to the subscribers’ 
signalling board, where it passes through the 
‘‘drop” (also numbered the same as the 
switchboard connection) and thence to the 
ground. All wires are run in this manner ; 
from cable to first board, from that to the 
next, and so on to the last, and from that to 
the annunciators, and from there to the 
ground. A subscriber can be called up from 
any of the duplicates, or be answered from 
any, but the idea of the board is to have 
each operator answer ove hundred sub- 
seribers, and be able to connect them with 
all other subscribers, be they two hundred 
or two thousand. Two operators stand, or 
perch on stools, in front of each board, the 
annunciators at their sides. For example : 


is 





should subscriber No. 80 call for connection 


with No. 430, the operator at the board | 


where No. 80 comes in quickly tests, by 
means of a plug applied to the duplicate of 
No. 430, whether that line is busy or not, 
and if not, the two are promptly connected 
by plugs and cords. The test plug is in 


circuit with a battery that sounds forth a| 


warning “click” when applied if the line 
wanted is busy; if not busy there is no 
sound at all. When through talking the 
subscriber calling is expected to ‘‘ring off,” 
which throws down the clearing out-drop 
immediately back of the set of plugs and 
cords that connected the two, and thus sig- 
nals the operator that they are through. 
The failure of the subscriber to ‘ring off” is 
a very decided source of annoyance in all 
exchanges, 

To set up switching apparatus of this 
kind, trace out thoroughly, and test the 
thousands of wires necessary, is a task re- 
quiring the finest skill. To be able to do 
this and yet conceal every wire and every 
connection, shutting out all that might be 
termed unsightly, requires not only skill 
but also superior taste. The privileged visi- 
tor to the Kansas City Exchange, of to-day, 
is greeted with a vision of elegant switch- 
boards of cherrywood, a room handsomely 
carpeted and richly papered, and pretty 
young lady-operators, who in soft and pleas- 
ant tones are answering subscribers. No 
loud talking is heard or permitted, and the 
thousands upon thousands of connections 
asked for daily are, as a rule, made quickly 
and easily. 

This work from its conception to its close 
has been under the personal supervision of 
Mr. E. L. Smith, General Superintendent of 
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| figure, in permanent communication with 
the double conductor between the centres. 
One end of the second coil, 4, isin perma- 
nent connection with the earth at the central 
stations. The ordinary commutator of the 
stations allow any single conductor to be 
placed in connection with the second end of 
the coil, 2. The further extremities of the 
subscribers’ lines are connected to the earth 
in the usual manner, 

The current which is produced when sub- 
scriber, T, telephones over his local con- 
ductor, L, circulates through the coil, 3, 
and acts by induction on the coil, a. The 
result, as indicated by the arrows in the fig- 
ure, is that a current circulates in the wires 
land 3, which are connected through the 
coils, a, a. This current, which at the op- 
posite station passes through the coil, a, pro- 
duces there, in its turn, an induced current 
in the single conductor, L, which is in com- 
munication with the subscriber, t'. By 
this means several double conductors can be 
simultaneously employed for telephonic pur- 
poses, without the disturbances first referred 
to taking place; and, moreover, a conversa- 
tion can be held by means of a single con- 
ductor between two central stations, although 
the electric currents between the earth plates 
of this single conductor produce a consid- 
erable disturbance. 

The figure shows a single wire, 2, placed 
midway between the two wires, 1 and 3, 
which form the double conductor. The 
wire, 2, exercises, it is true, an inductive ac- 
tion on wires 1 and 3, but this action is such 
that the effect on one wire is neutralized by 
the effect on the other. In the same way 
wires 1 and 3 act by induction on wire 2, but 
the effects being equal and opposite no dis- 
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the Missouri and Kansas Telephone Com- 
pany, and Mr. Chas. W. Price, Manager of 
the Kansas City Exchange. 
men take a just pride in the work they have 
done, and to-day have the honor of being the 
executive officers of what has been pro- 


nounced by leading electricians the finest | 


telephone exchange in the United States. 
And Kansas City, now looking forward to 
better things in the telephone service, can 
feel proud that she has in her midst a com- 
pany with the capital and enterprise to carry 
through this work, with its thousand and 
one annoying features, to so successful an 
end. To spend not less than $40,000 in im- 
provement of what is one of the greatest 
public conveniences and necessities of the 
present age, is a creditable thing for any 
company to do, and this is what the Missouri 
and Kansas, Telephone Company has done 
for Kansas City. 
——— +e —-———__ 
Nystrom’s Telephonic System. 





When there are several line wires on one 
line of poles, simultaneous telephonic com- 
munication on two or more conductors is 
rendered difficult, or even impossible, in 
consequence of the communication passing 
through one wire being heard on the others, 
an inconvenience which, however, can be 
remedied, as is well known, by employing a 
return wire for each telephonic circuit in the 
place of the earth. This arrangement should 
be so arranged that the telephonic current 
goes in opposite directions through the two 
wires. 

In order to take advantage of this combi- 
nation, when it is employed to work be- 
tween two telephonic centres, the subscrib- 
ers being connected to the latter by single 
conductors, I have devised the following ar- 
rangement, based upon experiments which I 
have already described: 

An induction bobbin, a, 4, the coils of 
which are adapted to the resistances of the 
wires they are required to work over, is 
placed at cach of the telephonic centers, 
Aand s. One of the coils, a, of each bob- 
bin is placed, in the manner indicated by the 


These gentle- | 


b T 


turbance is produced. It is a remarkable 
fact that it is not necessary for wire 2 to be 
placed between the others; it will answer 
equally as well if it is placed below them. 

The intensity of the sound is not materi- 
ally affected by this double translation sys- 
tem; in fact, the effect is as good as that 
| obtained ona single conductor, This fact is 
|the more remarkable as the currents pro- 
| duced from an ordinary induction apparatus 
at one of the stations are too enfeebled by 
|the translation in question to produce the 
| ordinary signals at the two stations. More- 
‘over, this circumstance necessitates special 
arrangements for call signalling between the 
two stations, The best arrangement to adopt 
| for this purpose is to employ a special wire, 
}common to all the systems of double con- 
‘ductors. In this way the number of wires 
| necessary would be the double of that of the 
'telephonic communications which can be 
| carried on simultaneously. 

In connection with the preceding, I may 
relate another practical experiment. A tel- 
ephonic line with four wires has been estab. 
lished this year between Malmo and Lund 
(Scanie), in order to connect the works of 
these two towns, situated at a distance of 18 
kilometres from each other. Each pole has 
been coated with a sheathing of zinc toa dis- 
tance of a metre from the top, and this 
sheathing has been placed similarly at each 
pole, in connection with the earth, by means 
of iron wire about 6 centimetres in diameter. 
The object of this arrangement is, in the 
first place, to prevent conduction along the 
poles from one wire to the other, and also to 
act as a lightning discharger. When, at the 
commencement of July, the line had been 
employed for telephonic purposes, it was 
immediately found impossible to use two or 
more conductors for simultaneous communi- 
cations. Even when only the upper and 
lower wires were employed, a telephonic 
communication on one of the wires affected 
very considerably a communication on the 
other. It appeared, then, that the suppres- 
sion of conduction along the poles did not 
prevent the transmission of the telephonic 
effect from one wire to the other. It was, 
then, that recourse was had to the induction 
arrangement described, and experience has 
proved that it entirely answers the required 
purpose. —Journal Telegraphique, 











8 


LHC cahaetete simemeneedl REVIEW .- 








Electrical Review, 
FORMERLY REVIEW OF THE 


Celegraph and Celephone. 


Published Weekly at 23 Park Row. 


P. O. BOX 3329. 


« 


Tuos. H. DELANO, 
Publisher. 


GEO. WORTHINGTON, 
Editor. 


SUBSCRIPTION. 


United States and Canada, $3.00 per 
num, in advance. 

Great Britain and other foreign countries, 
$4.00, in advance. Postage free. 


an 


ADVERTISING. 

Transient rate, 25c. per line each inser- 
tion. 

‘ Business specials,” 


35e. a line. 


PATRONS OF THE REVIEW. 














PAGE 
American Bell Telephone Co. 15 
American Electrical Works.... 14 
Ansonia Brass & Copper Co... 15 
Armington & Sims Engine Co... 16 
Bergmann & C0.;....050+006cs00- eiaiheed 
Bishop Gutta Percha Works............ 15 
ce a SR 8 eet pe arse apenas 13 
NE, I Dtcerseseeess Goe-edignrmasins 13 
Brady, JAMES... 060 seveces evecevers 13 
Brus a Electrle Light Co RiP sence ecartacerete 5 
DEINE, WERE. Sas Fe comes ocssnenene =e 13 
~ea g ee I swe nmaaine% sara 11 
Cary Tel Pacts Signal Co 12 
Chrome s 3 
Coe Ree Bre eke te ce css cuscesescs 13 
Corer O06. BOW vc ccsesewsnnsce 13 
Day, A. G Tree, TOTES Ce 16 
Electrical Supply idan ermanercies ayia 15 
gg en eer are 
PA, WC ood Barwioce cs oprea vee : 
Holmes, Booth & Haydens.............. 13 
Ivison, Blakeman & Taylor............- 12 
- arner Stylographic Pen Co ........... 13 
Law DEO CO: occrinssicminneesine a’ 
Leclanche Battery Co........-..cseee- ‘ 
Pe I oa. nds. rama nigel ran 11, 12 
MGA AN FOW choc cosrceiisiedniesnree - id 
McGonegal NNN is carn adie cneaion 11 
ee! ee eer rere 1- 
eee 13 
TRIN FE cies ss, enencdaans ; 14 
RE Ae IN oo 6: 66-6 dse a9 we neern ps onewws 11 
Palmer Wire Co......... rere ds 12 
Partrick & Carter..... eta crs aa cbieng: bck gat : 
Payne & Sons, B. W «2.600050 pvatciaratedae 13 
Phosphor- Bronze Smelting Rs eo srecancns 12 
SL eS Serer ee 13 
Rhode Is a Tele ‘phone and Electric Co. 11 
Schleicher, Schumm eer oe 
Spon, To bs. Thee cons sawesecicnesivecees 11 
Standard Electrical Works............. 12 
Swan Incandescent Electric Light Co... 16 
Thomson-Houston Electric i er 11 
p00 oe Oe Ser 11, 12 
THRE "TOIOBPEON CO, o.6.0.2::05000 cere veces 13 
Trenton Iron Co.......... - hacoortd 15 
Wk PE hind Svc ieee. we teense 11 
Viaduct Manufacturing Co............. 2 
Watts, Camano ds C0..66.ccss0cccce0s. 1B 
Western Electric Co.........05. oo 10h OO 
Westinghouse Machine Co............ 13 
Williams, Charles.............. 16 
U nited StatesElectric ‘Lighting Co...... 16 
‘* Mutual Accident Associa 
CR. kc ca cas ohn sewes attialeen 12 
NEW YORK, NOVEMBER 8, 1883. 
CONTENTS 
PAGE 
Present Progress and Future Prospects of the 
TPelePRONs .........60600% > 9 
The Java Earthquake and the Telephone, 2 
Telephone News........-++.-- Dade Eee wena | 
An Insulite Battery. oeeie ise 3 
The Fiske-Mott Inswintor. .........-scccosceess 3 
‘The New York Electrical Society Resolutions 3 
The Faure Accumulator Suits... . 4 
The Buffalo Electrical Society.... ... ........ 4 
MERE TIO cde cciicces sored. cxcedctes eenaee 
Toelegrapeas ....veccecevcesesescvceseqeccessess 5 
WONG a .6.5. 555 5 ce a dneesessnices cides icevisees 6,7 
Telephone Service at Kansas a 6 
The Pennsylvania Telephone Company....... 6 
The Late Exposition at Vienna................ 8 


STD IO on 0 ob on cecvevesennseiccccteccces 9 
The Transformation of Light into Sound 
The Electrical Patents, &c 


The Transformation of Light into 
Sound, 





Our telephone readers, especially, will be 
interested to know that Prof. Tyndall has 
been making careful inquiry into the remark- 
able discoveries announced by Prof. Bell at 
the time of the invention of the photophone, 
in relation to the action of an 
beam of light upon various substances upon 
which it was thrown. 

While the experiments of Prof. 
do 


intermittent 


Tyndall 
not 

practical 
| sideration, 
that 

may, 
tions, 


point immediately to anything of 
of 
because any facts ¢ 
employ common tools and methods 


in other hands, result 


value, they are worthy con- 


new 
in useful inven 


intermit- 
to repro 


The photopbone showed that 
tent beam of light could be mude 
duce its vibrations as sounds that could be 
heard in a telephone. 

In the experiments referred to the sound is 
made directly audible without the aid of the 


an 


selenium receiver of the photophone. A 
beam of light from a lime-light, or even a 


candle, has its rays rendered parallel by a re- 
flector, and is directed upon a small glass 
flask. To the neck of the flask is fastened a 


yr laws 


| years ago at Vienna, 


rubber tube, having at the end an ear-piece. | 
| hibited, some of which had much to commend 


Between the flask and the source of light is 
set up vertically a disk of sheet metal, 


ing radial slots cut in it near the edge 


hav 
or 
having the edge cut into deep notches or serra- 
tions. Thisis made to revolve swiftly on its 
axis in the beam of light, alternately 
ing the light to pass through the slots or be 
tween the By this 
the beam of light may be made intermittent 
or broken up into a succession of alternate 
flashes of light and shadows. The flask 
and 


allow 


serrations. arrangement 


is 


then filled with various vapors or gases, 


the beam of light, falling on these, imprints 
its vibrations of heat and cold (not light, 
obscure heat, for all the light may be cut off 
and the effect is the same), and the vapor or 
gas expands and contracts in exact unison 
with the vibrations 

If these vibrations are sufficiently rapid, 
they may set up in the flask a musical tone 
that may 
rubber tube. 

Different vapors and gases give different 
results, some giving out powerful notes that 
may be heard without the aid of the tube 

For the purposes of experiment, carbonic 
acid and oletiant gas have been found best. 
wide field for 
research that may yet lead to important re- 
sults. No intimation has been given that a 
patent will be placed on these photophonic 
discoveries, and any one is at liberty to fol 


be distinctly heard through the 


These experiments open a 


low the experiments so happily begun on 
two continents. 

It is pleasant to record such endeavors in 
what may, perhaps, erroneously be 
looked upon as the domain of pure science; 
it encouraging to know that 
some, und those eminently capable, who, re- 
sisting the temptations of practical work 
with its attendant gains, at 
time, give themselves up unrestrained) 
the work of the closet. 

oat 
The Late Exposition at Vienna. 


pot 


is there are 


least for a 
to 


ean, 


| The Vienna Electrical 
closed on Saturday last in 
twenty thousand people; the 
Rudolph making the closing addres 

This exposition opened on August 16, 
| from that time up to its close it 
| constant stream of visitors from all parts of the 
| globe, and if the letters written by many of 
these visitors may be looked upon as evidence, 
the excellence of the display fell iittle short 
of the most sanguine expectations. 

The official classification of the various ex- 
hibits comprehended cighteen groups, 
many classes. Practically, however, 
hibition was composed of two parts 
first included the telegraph, the telephone, 
and innumerable scientific applicatioas; the 
second part comprehended the electric-light, 
| the transmission of electrical energy and all 
the various contrivances by which electrical 


Exposition 
the 
Crown 


was 
presence of 
Prince 


and 
attracted a 


and 
the ex- 
The 





and the reverse. 


but 


| 
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This exhibition has been as oiiliini to the 
investigator and inventor us it was interest- 
ing to the casual visitor; for it demonstrated 
to him what others had done or were doing 
in his particular field, and as some of the 
most valuable improvements in electrical 
science have been made within the last few 
years, this information could not help but be 
of great assistance. 

The improved radiophone, shown at the 
exposition, deserved all the attention it re- 
for it would seem to be far 
perfect than that exhibited in Paris in 1881. 
By 


ceived, more 
means of the new apparatus made by 
Baudot, it demonstrated that sounds could 
be intelligently transmitted by means of light. 
By this radiophone, six dispatches were 
transmitted simultaneously by the s wire 
at the rate of 9,000 words per hour. The 
Meyer radiophone, exhibited ten 
has been so much im 
proved that now it is capable of transmitting 
5,000 words per hour. 

A very ingenious telephove was exhibited 
by the weil-known English electrician, Prof. 
Preece, which many of the difficulties 
heretofore existing, and which prevented 
rapid communication between individuals in 
the same district, are remedied. 

Numerous block-signal systems were 


same 


type of 


in 


ex- 


an automatic system 
Ducousso, would seem to 
unusual merit. There are those, 
eminent electricians, too, who are inclined to 
look with no little disfavor upon all automatic 
systems where human life is at stake; but 
there to believe that a well-con 
structed automatic system of signals is more 
efficient than one controlled by railway em- 
ployes of the average reliability. 

A 
hibitions is the fine displays of the gas people. 
Let these people go into an exhibition with 
whatever object, their efforts are almost sure 
to result in proving the same thing, viz., that 
gas is of more value as a fuel than as an illu- 


them. One, especially, 
invented hy M. 


possess 


reason 


very singular feature of electrical ex- 


minant. The Vienna Exposition was no 
exception to the rule. The display of the 
gas-people was elaborate and costly, and it 


seems to have affected every one the 
No one says anything about the new 


siume 
way. 
type of gas burner, which, it must be said, 
but all are 
impressed with the value of gas to drive 


gives a very fine-looking light; 


|engines, and especially dynamo-machines. 


This exposition has been of so much service 
to electricians generally that we look forward 
to the Philadelphia Exposition in 1884 with 
pleasant anticipations, 

= 

Last Sunday a New York daily paper de 
voted two columns of valuable space to 
what might be called a tirade against the 
voltaic are system of electric lighting. This 
was simply one of those periodic and un- 
thinking attacks, which electricians, well 
as all other classes of scientific workmen are 


as 


‘subject to from uninformed or misinformed 


energy is transformed intomechanical energy 


|least the statements that 
|given the reporter by Mr. Thomas A. Edi- 


persons, 

This being the ease, we 
little or no attention to the matter, 
the hand of a well-known electrician 
our thinking, so plainly visible from the be 


should have paid 
but that 
i¢ 


is, 


ginning to the end of the article in question, 
that our di-appointment at thus finding the 


cause betrayed by a friend, gives us pause, 
as Shakspeare would say. 
Abuse of the voltaic are men and their 


methods, if coming from one not directly 
interested in electric lightiug, would amount 
to little more than an offense against good 
manners; but coming from a man who is 
trying to introduce a rival system, and joined 
to a flagrant puff of that system, would seem 
to be a somewhat direct departure from the 
paths of fair dealing. 

It is not our custom to beat about the bush 
and make insinuations against any man, and 
therefore it is that here and now give it 
as our belief that the aforesaid article, or at 
it contains, were 


we 


son, If we are wrong in this, we sincerely 
ask Mr. Edison’s pardon; and when it 
proved to us that we have made a mistake, 
we will take the earliest possible opportunity 
to correct the statement made here. 


is 


It weil seem but fair, since we have 
made the accusation to produce the evidence 
—all of a circumstantial but none the less re 
liable nature—which has induced us to form 
the opinion. 

The readers of the Revrew will remember 
that not so very long ago, Mr. Edison, inter- 
viewed by the representative of aBoston pub- 
lication, abused the storage battery and the 
are system with such vindictiveness, that the 
attack failed utterly of its cbject, and led in 
telligent people to believe that’ he was jeal- 
ous of the success of these systems. 

An English scientific publication character- 
ized the statements contained in the interview 
as ridiculous, and apologized for reproducing 
it by saying that, from Mr. Edison, 
it was likely to have some weight with those 
unfamiliar with the subject, and might there- 


coming 


fore be looked upon as important. 

It would not, suflice Mr. Edison, 
who, is in the incandescent 
business, to put a sign in his window, as the 
tailor did, with the legend, *‘ No connection 
with the shop across the way!” No, no; he 
must have open warfare—no, not open war- 
fare, for open warfare is legitimate—but sly 


it seems, 


as we all know, 


warfare, 

It is said that when Mr. Samuel Weller 
testified in the now famous case of Bardell 

. Pickwick, he hit upon the happy idea of 
saying as much about the other 
little about Mr. Pickwick, his master, 
possible. In like manner, Mr. Edison, 
opportunities offer, says as much against his 
rivals’ systems and as little about his own as 
circumstances will Were they 
minded, which, happily, are they 
might retaliate in kind, and we dare say they 
could say some very sharp things about their 


side and as 
as was 
when 


admit. so 


they not, 


censor and his system. 


The few accidents to life which have oc- 
curred since the inception of the practical 
wilization of the voltaic arc systems, are care- 
fully enumerated in the acticle in question. 
Yet nothing is said about the fact that the 
are system applied to general lighting is new, 
and that improved methods of introduction 
are being found almost daily. 

field, 


found to have vecurred 


Looking over the entire voltaic are 
six cuses of death are 
—one in England, 
in this country. 
Let us compare this showing with the gas 


two in France, and three 


field. Since 1878, one hundred and fifty-three 
cases of death are recorded as having been 


directly attributable to illuminating in 
New York City alone! 

Let us turn to what our critic 
about the dangers to firemen: 


‘As for the dangers to which firemen are 


fas 


has to say 


exposed by the are light wires, they are so 
great that, were they generally known, I 
have no doubt the knowledge would ma- 


terially affect our fire service, possibly excite 
such feelings as to enforce suppression of this 
most perilous system, or at least the burying 


of its murderous conductors deep under 
ground. Not only by actual contact with 
the wire itself is the firemau likely to be 
killed instantly, but in either of two other 
ways. Suppose that a hose is attached to 
one ol the metal pipes —‘stand-pipes,’ I be 
lieve they are called—with which our large 


modern buildings are now supplied for throw 
ing volumes of water through branches into 
any story where it may be required, and that 
one of the are light wires comes in contact 
with that metal pipe. The tendency of the 
current being always to return to the dynamo 
by the shortest path, it naturally seeks the 
earth, but, since this pipe terminates upon 
the wall of the building a few feet from the 
earth, the current will pass from the pipe 
| through the stream of water—water being, as 
} you doubtless know, a good conductor—and 
| through any other conductor which may 
| tervene between that stream of water and 
,the earth. If that so charged, 
‘should be applied directly upon an indivi- 
dual who happened to be standing upon the 
ground—wet ground particularly—the cur 
rent would pass through his body, and in all 
‘probubility kill him instantly. It only  re- 
quire for that, that the pressure of the cur- 
‘rent should be sufficient to overcome the 
natural resistance of the water of the human 
body interposed in its path. The other danger 





in 


stream, 
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threatening the fireman, apart from his per- | now not listed on The New York Stock Ex.|H. M. Carlton, broker, No. 17 East 17th 


sonal contact with the wire, is through the 
streams of water from a nozzle held by him, 
which, if it come in contact with an 


are | 


light wire in which the electricity is at high | 


pressure, is liable to instantly offer a new 
path for the subtle and deadly fluid, Sup 
pose the man standing on wet ground, grasp- 
ing with wet hands a metal nozzle, making 
in this way a connection with an are Jight 
wire somewhere near the dynamo, where the 
pressure is greatest, the insulation on the 
wire would be iustantly destroyed—for the 
force of the current is sufficient to pierce : 
plate of glass half an inch thick—and the 


death-dealing spark would reach the man 
and kill him intinitely quicker than thought.” 
Now what the facts? A stream 


are of 


water will carry the current to the ground 


without injury to the fireman, for the hu- 


man body offers a greater resistance to the} 


current than does water. Nor wili touching 
a pipe, not directly connected with the arc 
light circuit, insure a shock, for the very 
good reason that the pipe offers considerably 
less resistance to the passage of the current 
to ground than does the human body. 

Thus, inform the firemen that 
they may have no fear of throwing streams 
of water across the are wires, nor of touch- 
ing the water pipes affixed to burning build 


we would 


pgs 


| 


change. It would also enhance the value 
of such properties by making them more 
available as collateral. 


The New York Stock Exchanye has as | 


many railroad stocks now listed as they can 
give proper attention to, while the stocks of 
electric companies now represent twice as 
much in value as those stocks in public esti- 
mation, and should therefore be allowed to 
represent the conspicuous position in the 


public market that their value warrants, for | 


they in fact are based upon a better com- 
mercial value. 

The value telephonic 
growh immensely of Jate years, and now re 
presents a plant interest of $80,000,000 more 
than that of telegraphs, while the prospect- 
ive possibilities of the electric light promise 
to be more valuable than the present values 


of interests has 


of telegraphs and telephones put together. | 


For these reasons we deem it ample time to 
open an exchange for the sale of these stocks, 


jandas an evidence of the need of such an 


In closing, we cannot forbear expressing the | 


hope that we may be found to have been 
mistaken in charging that this very unfair 


article was inspired by Mr. Edison. We 


have great respect for Mr, Edison, and the | 


charge of anonymously attacking rivals in 
business smacks rather more of the pettifog- 
ger than of the reputable electrician that we 
have always believed Mr. Edi-on to be. 
Fair play 1s a jewel! 
———- oe —- — 

The New Electric, Manufacturers and 

Miscellaneous Stock Exchange. 


The modern test of values is an open mar- 
ket where every man can see for himself 
what others are willing to pay for whatever 
is on the market fur sale. The demand for 
this test has given rise to the city 
called exchanges, and their values in turn 
are governed by the bona fide character of 
the transactions. 

The result of these open sales has led to 
placing the stocks and other securities of 


marts | 


| generally speak well of it, and 


in this exchange than in theirs. 


| 





| 
| 
| 
} 


| 


exchange, I submit the two following com 
panies just received for listing: The West 
India Telegraph and Telephone Company 
and The Columbia and Panama Telephone 
and Telegraph Company. Mr. J. P. Dieter 
is president of both of these companies. 

* What success have vou met with among 
electricians?” 

‘The managers of electrical companies 
the most 
prominent have sent in for applications for 
listing their stock. It is certain that elec- 
trical stocks will soon be the most prominent 
in the country. They already exceed in 
value those of mining and petroleum com- 
Membership and listing are higher 
Stock has 
now risen in this exchange from $100 to 
$250, and the books will be closed after 
November 17.” 

‘*What are the other advantages of your 
exchange?” 

‘« Just as the New York Stock Exchange 
offers facilities for railroad corporations to 
advantageously dispose of their securities in 
a regular market, with daily publications of 
transactions and quotations, ete, thereby 


panies. 


rendering them negotiable and available as | 
collateral, so do we propose to give the) 


same advantages to the growing interest in 
and values of electrical and other stocks.” 
‘*What guard have you set against ‘ cut- 


commercial enterprises upon the market in| and-dry,’ ‘ wild cat’ and ‘ snide’ stocks being 


such a shape 
exchanges will give them a character with 


| 


that their standing upon the | imposed upon you?” 


“That is a point against which we have 


. . . if . 
banks and other moneyed institutions, so that | taken extraordinary and elaborate precau- 
they may be used as collateral securities for | tions, and I may say that upon our good faith 


commercial transactions. The railroads of 


the country have dong been in the habit of | 


taking advantage of this method of obtuining 
a standing in commercial circles. Following 
in the line of this example, a number of 
business men have associated themselves 
under the title of the Electric, Manufactur- 
ing and Miscellaneous Stock Exchange, for 
the purpose of creating a mart for the sale 
of such stock as are not listed and offered 
for sale on the New York Stock Exchange. 


AS 


A large room has been secured in the base- | 


ment of the Duncan Buildings, corner of 
Nassau and Pine Streets, New York City, 
which will be ready about the fifth of De- 
cember for the commencement of operations. 
With a view of finding out what could be 
learned about this underiaking a represent- 
ative of the ExecrricaL Revisw called 
upon the officers and was favored with the 
following iuformation. To the question, 
What success has the company met with in 
commercial circles? Mr. Albert H. Jocelyn, 
the secretary, answered, ‘‘ We are obtaining 
for membership the best men in New York 
commercial circles, and as an evidence of 


this I submit the following communication | 


signed by such men as the presidents of the 
Third National Bank, The Fourth National 
Bank, The Chatham National Bank, The 
St. Nicholas Bank, «c. : 

New York, 1883. 
To A. H. Jocelyn, Sect’y: 


We have no hesitation in saying it would | Com 


| 








| 


in carrying out this feature of our enterprise 


depends, in a great measure, if not entirely, 
We have a committee made up 
from the best business men in the city, whose 
duty it is to pass upon the standing of each 
company tendered for listing, and uo com- 
pany will be accepted without their consent. 
In evidence of the high standing of these 
comnittees, I will give the following sam- 
ples. The Committee on securities is com- 
posed of the following names: George L. 
Hutchins, cashier, Third National Bank, No. 
2u Nassau Street; Knight L. Clapp, banker, 
No. 57 Broadway; Thos. C. Pollock, cashier, 
St. Nicholas Bank of New York, No. 7 Wall 
Street; IT P. Doremus, cashier, Chatham 
National Bank, No. 196 Broadway; Ed. 
Hornbostel, banker and broker, No. 7 New 
Street; Otto Witte, Hagen & Billing, bank- 
ers, No. 1 Wall Street; Edward W. Wilson, 


our success, 


electrical securities, No. 3 Wall Street; Geo. 
Pell, Grovesteen & Pell, bankers, No. 72 


Broadway. The Electric and Manufacturing 
Committee is composed of men with equally 
high standing in their calling as follows: 
Stephen D. Field, electrician, No. 18 
Broadway; Royal C. Vilas, Erie Railroad, 
No. 21 Cortlandt Street, R. A. C. Smith, 
Havana Gas Company, No. 69 Wall Street; 
John A. Belvin, Standard Gas Company 


| (Limited), Astor Hou-e; W. H. H. Bowers, 


| 


mechanical engiveer, Mills Building; Jos. H. | 


Parsons, vice-president, Provident Insurance 
pany, No. 7 Wall Street; Chas. Dimon, 


be a great convemence to the Banks to have | treasurer, Electric Railway of the United 


a daily quotation such as your exchange will | States; E 


C. Oppenheim, mechanical engi- 


give tothe many valuable securities which are ineer and contractor, No. 32 Thomas. Street; 


Street.” 

‘What will be the other features of the 
exchange?” 

* The stock of all companies that have an 
| acknowledged standing that are approved by 
the committee will be listed and regularly 
‘called and sold. Following the regular call 
will be an auction of miscellaneous stocks. 
These will receive the full advertising of the 
exchange, and will be sold for one-half of 
the usual charges. 
the benefit of the large attendance of the ex- 
change, and thus prove a profitable market 
for this class of securities. The purpose of 
organizing this exchange afford a 
market for all classes of valuable securities 
not listed on the New York Stock Exchange, 
with every guarantee that can reasonably be 
secured of the bona fide nature of all offer- 
ings. We think the following list of officers 
gives assurance that this purpose will be 
faithfully carried out: 

** President—George M. Hard, | president 
Chatham National Bank, No. 196 Broadway. 

* First Vice-President—Chas. Heygendorff, 
No. 66 New Street. 

** Second Vice-President 
No. 236 Fifth Avenue. 

** Treasnrer—Arthur 5. Graves, president 
St. Nicholas Bank, No, 7 Wall Street. 

** Seeretary—Albert U. Jocelyn. 


to 


Is 





Niels P. Lassen, 


** Assistant Secretary — William Laurent 
Bailey. 

“*Chatrman and Auctioneer — Thomas 
Barclay.” 


> 


Mistaking their Man. 


We have watched with not a little interest 
the contest which has for some time been in 
progress, between our esteemed contempo- 
rary and neighbor, the New York Herald and 
the newsdealers. 

That the middleman has a right to dictate 
the terms upon which he buys his goods is 
certainly a novel proposition, and one which 
there is reason to believe may not be sus- 

jtained upon any principle known, either in 
law or practice. 

If the Herald should force the newsdealers 
or any other body of men to take its papers, 
at its own figures, and sell them at a certain 
price, it would indeed be both a hardship 
and an injustice. But the Herald has neither 
done this nor made the attempt. It has 
simply reduced its price, as it had a right to 
do, and the newsdealers, being unwilling to 
sell it at the price named, looked for other 
agents, and finding them gave them its pat- 
ronage. 

The absurdity of a lot of newsdealers try- 
ing to dictate the price at which a certain 
commodity shall be sold can only be likened 
unto an attempt made by the tail to wag the 
dog. Those who have, like ourselves, even 
}a slight acquaintance with Mr. Bennett, will 

bear us witness that he is far more generous 
and open-hearted than the general run of 
human beings. We venture to assert, with- 
| out fear of contradiction, that he has given 
more money toward benevolent enterprises 
than all the editors of the New York press 
combined. He hasn't a mean bone in his 
body, and though we have watched his 
sareer for years—ever since his father died 
—we never heard of his doing a shabby 
thing; never heard of bis taking an unfair 
advantage of any man. 

When those ill-advised persons, the news- 
carried around in their parade a 


dealers, 


Gordon Bennett gave $100,000 to the poor in 
Ireland, they openly published a refutation 
of their own charge, that he was a hard- 
hearted man. 

Only those having a weak argument in- 
dulge in personalities, for personalities will 
never serve to strengthen or sustain a cause, 
however just, and such a procedure always 
tends to disgust those who might have been 
| looked to for support. 
| The newsdealers have wrongly estimated 
|the character of James Gordon Bennett, as 
we know it. Though a quiet, unassuming 
man, Mr. Bennett is the last man to quail 
before the newsdealers, or any other class or 
order of men. When aroused by attempted 





These sales will receive 


banner inscribed with the fact that James | 


intimidation he may be looked upon as game 
from the very start, and we will venture to 
predict right here, that he will rout the news- 
dealers. horse, foot, and dragoons, before he 
is through with them. 
me 
On the Imperfection of the Galvanometer 
as a Test of the Evanescence of a Tran- 
sient Current.* 


By Lorp RAyLEiGn. 








In certain electrical m asurements a gal- 
vanometer is used to indicate whether or not 
| the 
| ration is zero. For example, in the method 


integral value of a current of short du- 


sec, 


given in ** Maxwell's Electricity,” 735, 
for comparing the co-efticients of mutual in 
duction, V, of two pairs of coils, the evan- 
escence of the integral current through the 
galvanometer is made the test of the tulfill- 
ment of a certain relation the co- 
efficients of induction and resistance. The 
two primary coils are joined up in simple 
circuit with a battery. 
are also connected together in such a way 
that the inductive electromotive forces cou 
spire, and two points, P, @, one on each 
connector, are brought into contact with the 
galvanometer terminals. In special cases, 
as, for instance, when the two pairs of coils 
are similar, there is no current through the 
galvanometer, whatever may happen in the 
primary circuit; but in general the establish 
ment or interruption of the primary current 


between 


The two secondaries 


will cause a deflection of the galvanometer, 
indicative of the integral value of the current 
passing. The method consists in adding in- 
ductionless resistance coils to one or other of 
the secondaries until this current vanishes. 
The required conditions are most readily ob- 
tained by supposing the galvanometer circuit 
broken, and quiring into the value of the 
electromotive force £, between the points 7’ 
and Y. The same current y, flows in both 
secondaries, and if « be the primary current, 
the equations are 


dy dar 
¢ M _p B 
“ dt lat R y ] 
dy dx 
rT. + M; i Sys . 
Na dt ° ~ dt Y I 


M, M.z are the conduction co-efticients to 
be compared, RS the resistances of the two 
secondaries (with associated resistance cuils), 
N, N, their co-efficients of self-induction 
(M, N n,) @ 
‘ dt 
+)M, R—M,S)y. Since y begins at 0 and 
ends at 0, the integral electromotive force 
vanishes if 


Thus (M, + M,)E M, 


1 


M,R-—M 


,8=0. 


If this condition is satisfied there is no in- 
tegral current through the galvanometer, and 
then the ratio of induction 
known by the rate of resistance. 
however, the 
current is obtained by the opposition of con- 
secutive positive and negative parts, and even 
although the whole duration of the effect is 
but a small fraction of the time of vibration, 
the needle of the galvanometer will be disturb 
ed in such a manner as to make it difficult to 
say whether or not the whole impulse acting 
upon it be zero. 
measurement, if is necessary to secure at 
least an approximate fulfillment of the second 
condition required in order that the current 
may be zero throughout, viz., 


M,N, - M,N, - 


co-efficients is 
In general, 


evanescence of the integral 


To obtain a satisfactory 


0. 


In this there is no difficulty, as we can 
easily increase the defective self-induction by 
the addition of other coils piaced at a suftic- 
ient distance. The most convenient plan is 
to induce two coils by the variations of the 
relative situation of which the self-induction 
can be adjusted. With moderate care the 
initial impulsive electromotive force caused 
by a sudden variation of the primary current, 
and dependent only upon the induction co 
efficients, may be made so small that the 
needle shows no uneasiness when the other 
adjustment relative to the resistances is com- 
plete. 

In March, 1881, J attempted, in conjunc- 
tion with Messrs. Glazebrook & Dodds, to 


*Paper read before the British Association, South- 
port, England, Meeting, Sept., 1883, 
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carry out the plan above suggested for the 
comparison of two co-efficients of mutual 
induction. No satisfactory result could be 


obtained in the ordinary method of working, | 


the needle showing uneasiness whatever re- 
sistances were employed, so that it was 
impossible to fix upon any particular value 
as corresponding toe a zero integral current. 

The addition of other coils to increase the 


Manufacturing Aetvs. 


The Atlanta Cotton Mills, Atlanta, 
have been purchased at foreclosure sale by 
| Henry B. Plant, New York ; Lorenzo Black- 
| stone, Norwich, Conn.; Freeman Clarke, 
| Rochester, N. Y.; Edward 8. Clarke and 
| Rufus B. Bullock, Atlanta, Ga. Rufus B. 


Ga., 





| electric lamps; Thomas A. Edison, Menlo Park, N. 
| J., assignor to the Edison Electric Light Company, 
| New York, N. Y. 

287,519 Incandescing Electric lamp; Thomas A- 
Edison, Menlo Park, N. J., assignor to the Edison 
Electric Light Company, New York, N. Y. 

287,520 Incandescing conductor for electric 

| lamps; Thos. A. Edison, Menlo Park, N. J., assignor 
| to the Edison Electric Light Company, New York, 


287,521 Dynamo or magneto electric machine ; 


self-induction of one of the secondaries was | Bullock has been elected president, Edward | Thomas A. Edison, Menlo Park, N. J., assignor to 


so far successful that the needle could be re- 
duced to quietness, but calculations showed 
that the additional self-induction found to be 
necessary in experiment was much in excess 
of what the above theory would indicate. 
The explanation which afterwards suggested 
itself to me was that the anomalous effect 
was due to the conducting rings upon which 
some of the coils were unwound, and whose 
presence complicates the otherwise simple 
theory. We verified this view by bringing 
a coil of wire into the neighborhood of one 
of the principal coils, the behavior of the 
galvanometer needle being very sensibly 
different according as the auxiliary coil was 
opened or closed. The kind of embarrass- 
mert to which measurements of the kind are 
subject is well illustrated by placing the gal- 
vanometer in a tertiary circuit, not directly 
influenced at all by the battery current in the 
primary, A pair of coils with double wires, 
such as are often used for large clectro-mag- 
nets, are suitable for the experiment. One 
wire'of the tirst coil is connected with the 
battery, and forms the primary circuit. 
second wire of the first coil and the first wire 
of the second coil are connected and consti- 
tute together the secondary cireuit. The 
second wire of the second coil and the gal- 
vanometer form the tertiary circuit. The 
apparatus must be so adjusted that no effect 
is perceived atthe galvanometer when the 


secondary is broken, whatever may happen | 
When their adjustment is | 


in the primary. 
complete, the secondary is closed, and the 
effect is observed of opening or closing the 
primary. If the contacts are properly made, 
the integral current through the galvanome- 
ter at each operation is rigorously zero, but 
in the experiments that I have made, no one 
could infer the fect from the behavior of 
the galvanometer needle. The effect may be 
exaggerated by the insertion of a few iron 
wires into the induction coils. 
Slip asec 

The H. W. Jehns Manufacturing Com- 
pany of New York, Philadelphia, and Chi- 
cago, have been awarded the silver medal 
over all competitors at the Amsterdam Ex- 





position for their asbestos materials, liquid 
paints, roofing, boiler coverings, steam pack- 
ings, millboards, ete. 

—-_ — — 

If you wish to make a man perfectly mis- 
erable, send him an important message by 
Tell him to be sure to meet you 
But when 


telephone. 

at a hotel at a certain hour, say. 

he asks you who you are, don’t understand 

him, and don’t give him your name. He'll 

fret off a pound of flesh an hour trying to 

make out who it is that te:ephoned him. 
a>: 

One of our merchants received the follow- 
ing order from a customer a few days since : 
ss M r. B——, pleas send me $1 worthof coffy 
and $1 worth of shoogar, some small nails. 
My wife had a baby last nite, also two pad- 
locks and monkey wrench.”—Atolen by the 
Macon Telegraph. 

————-_ +e - ——— 

A rural young lady visited the Philadelphia 
Zoological Garden, and when she returned 
home she told her mother that one of the 
monkeys spoke to her. <A girl who can’t 
distinguish a dude from a monkey should be 
civen a few lessons in natural history. The 
monkey is the most intelligent looking, but 
doesn’t wear such ridiculous clothes.— Nor 
ristown Herald. 

2? 

The ELectricAL REvIEW for September 
27th contains a very interesting and instruc- 
tive illustrated article on ‘* The Radical Sys- 
tem of Lightning Conductors,” The paper 
is filled with information regarding electric- 
ity, and may safely be called a lightning 
sheet. Delano & Co., publishers, New York. 
— Munchester Enterprise, 


The | 


|S. Clarke, secretary and treasurer, and C. F. 
| Coleman, superintendent. 


The Railroad Commissioners of New York 
|have ordered that the railroad station in 
Albany, used by the New York Central, 
Boston and Albany, and the Belt Line trains, 
be lighted by electricity. The depot is a 
at night. Preparations are 


dangerous one 
being made in obedience to this order, and 
will soon be completed. 


Fifty thousand francs is the prize which 


enable electricity to be applied economically 
in one of the following directions: As a 
source of heat, of light, of chemical action, 
of mechanical power, as a means of the trans 
mission of intelligence, 
the prize being open to all national- 
1887 


disease 
ities, and to be awardéd in December 
The highest trestle in the world is said to 
be the Marent trestle, on the Northern Pa- 
|cific Railroad, among the mountains. It is 
| 8665 fect long, 266 feet high, and contains 
800,000 feet of timber. 
jacross it, and a heavy construction 


| lately tested its stability to the satisfaction of 





Track bas been laid 
train 


| the engineers. 


| The Union Steel Company of Chicago was 
incorporated at Springfield on the 16th, with 
a capital stock of $4,600,000. This is the 
| company organized to purchase the plant of 
|the Union Ivon and Steel Company. The 
|plan is that the creditors shall have fifty 
cents on the dollar in cash, or take preferred 
s ock in the new company. All the credi- 
tors have agreed to this with the exception 
of those holding about $60,000 of the $2, 
621,000 of the old and new 
subscription books will be opened in a few 


indebtedness, 
| days. 


| The Naval Bureau of Equipment and Re- 
| cruiting is now experimenting with Ameri 

| can wires, and as soon as a quality is found 
|} to meet the required standard the manufac- 
}ture of wire cables will be commeuced at 
| the oaval ropewalk at Boston. The 
| has in course of construction thirty fathoms 
| of steel cable at the Washington yard for ex- 


3ureau 


perimental purposes.- 


Commerce. | 


NEW PATENTS—ELECTRICAL—1883, 

INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING OCTOBER 
30, 1883. 


} 
| 
| 
| 
| 
| 


287,401 Electric time detector; Tomas Ahearn, 
| Ottawa, Ontario, Canada. 

287,449 Telephonic repeater and relay; Jas. A 
Maloney, Washington, D. C. 

287,466 
Thomas J Pottinger, Louisville, Ky. 

287,490 Telephone transmitter: Edward L. Wil- 
son, Boston, Mass., assignor to the American Bell 
Telephone Company, same place. 

287,501 Method of electrical testing: Charles 8. 
Bradley, New York, N. Y., assignor to the Edison 
Electric Light Company, same place 

287,509 Underground conduit: Josiah S. Du Bois, 
Camden, N. J. 

287,511 Electric regulator; Thomas A. Edison, 
Menlo Park, N. J. 

287,512 Dynamo electric 
Edison, Menlo Park, N. J. 

287.512 Dynamo electric mavhine; Thomas A 
Edison, Menlo Park, N. J. 

287,514. Dynamo electric machine: 
Edison, Menlo Park, N. J. 

287,515 System of electrical distribution ; Thos 
A. Edison, Menlo Park, N. J. 

287,516 
A. Edison, Menlo Park, N. J. : 

287,517 System of electrical distribution; Thos. 
A. Edison, Menlo Park, N.J., assignor to the Edison 
Electric Light Company, New York, N. Y. 

287,518 Method of manufacturing incandescing | 


Electrical connection for railway signals ; 


machine; Thomas A 


Thomas A. 





France offers for the discovery which shall 


or of the treatment of | 


System of electrical distribution; Thos. | 


| the Edison Electric Light Company, New York, N.Y. 
Mold for carbonizing ; Thomas A. Edison, 

Menlo Park, N. J., assignor to the Edison Electric 
| Light Company, New York, N. Y. 

287,523 Dynamo or magneto electric machine ; 
| Thomas A. Edison, Menlo Park, N. J., assignor to 
the Edison Electric Light Company, New York, N.Y. 

287,524 Regulator for dynamo electric machines ; 
Thomas A. Edison, Menlo Park, N. J., assignor to 
the Edison Electric Light Company, New York, N.Y. 

287.525 Regulator for systems of electricab distri- 
bution; Thomas A. Edison, Menlo Park, N. J., as- 
signor to the Edison Electric Light Company, New 
York, N. Y. 

287,532 Junction for electrical conductors: Cal- 
| vin Goddard, New York, N. Y., assignor to the 
Edison Electric Light Company, same place. 

287,533 Safety catch for clectric circuits; Calvin 
Goddard, New York, N. Y.,, assignor to the Edison 
Electric Light Company,same place. 

Regulator for dynamo electric machine ; 
Murdock, Binghamton, N. Y. 

Dynamo or magneto electric generator; 
Foree Bain, Chicago, Ill.. assignor to the Bain Elec- 
tric Company, same place. 

Dynamo electric machine: Foree Bain, 
Chicago. Ill., assignor to the Bain Electric Com- 
pany, same place. 

287,610 Dynamo electric machine : Foree Bain, 
Chicago, Ill., assignor to the Bain Electric Com- 
pany, same place. 

287,611 Dynamo or magneto electric machine; 
Foree Bain, Chicago, I1]., assignor to the Bain Elec- 
tric Company, same place. 

287,618 Circuit closer for electric alarms: 
Brigel, Cincinnati, 0. 

287,641 Electric battery: 
roton, Conn. 

Lightning arrester; Josiah W. Dyer, Phil- 
adelphia, Pa., assignor to the Automatic Current 
Protector and Electric Manufacturing Company. 


287,522 


287,565 
George J 


287 608 


287.609 


Leo A. 
A. Floyd Delafield, No- 


287,647 


287,649 Electric voting machine for legislative 
bodies : John A. Enos, Peabody, Mass., assignor of 


eight sixty-fourths to George Henry Low, same 
place 
287,654 Indicator for electric-lighting systems; 
Warren P. Freeman, Brooklyn, N. Y., assignor to 
Wm. F. Jobbins, same place. 
287,661 Dynamo or magneto electric machine; 
John E. Giles, Hazleton, Pa 
Electric fire alarm apparatus ; William 
Cleather Gordon, residing at the Langham Hotel, 
County of Middlesex, England. 
Wiper for the commutators of dynamo 
electric machines ; Robert Holbon, Alpena, Mich., 
assignor of one-half to Charles B. Greely, same 


287,664 


287,678 


| place 


287,710 Telephone time-signal repeating system, 
John M Oram, Dallas, Texas. 

287,742 Telephone receiver; Henry E. Waite, 
New York, N. Y,, assignor to thé Molecular Tele- 
phone Company, same place. 

287,743 Telephone receiver ; Henry E. Waite, New 
York, N. Y., assignor to the Molecular Telephone 
Company, same place. 

287,751 Metallic wire Arm- 


packing ; Samuel 


Chicago Journal of strong, Newark, N. J. 


Thermostatic fire indicator; Richard N. 
Dyer, New York, N. Y., assignor of one-third to 
| Henry W. Seely, same place. 
Electric flat-iron; Richard N. Dyer and 
| Henry W. Seely, Menlo Park, N. J. 
| 9 66 Insulated electric conductor ; George W. 
McGill, New York, N. Y. 
287,773 Magneto electric machine ; Philip P. Nun- 
gesser, Cleveland, Ohio. 
287,774 Dynamo or magneto electric machine; 
Philip P. Nungesser, Cleveland, Ohio. 
287,775 Electric time lock; William Edgar Peirce, 
Newark, N. J. 
Insulated electric conductor; Herbert O. 
Phillips, Waterbury, Conn., assignor to Holmes, 
| Booth & Haydens, same place. 


ou wR 
wt dE 


| 287,758 








287,776 


8 Ge — 


BUSINESS NOTICES, 
For SaLE—United States and Canadian 
rights in an arc lamp; inventor desires to sell 
| his patents outright for a moderate sum. Ad- 
| dress *‘Are Lamp,” P. O. Box 3329, New York 
| City. 


A mechanical and electrical engineer, 
graduate of the United States Naval Academy, 
desires an engagement; highest testimonials. 
Address G. §8., 25 Bowdoin street, Boston, 
Mass. 

| 
| For Sate.—One second hand 8 inch 
| nickel plating machine, good as new, used 
| but little, 
W. B. WALLIS, 
Fitchburg, Mass. 





a OLOBE PSE BUTTONS 





sarefully made and 
finely finished, with polished Cocoa-wood 


These buttons are 


Pushes and best quality of springs. We are 
now prepared to supply the Trade at the fol- 
lowing low prices: 
Ash, Maple, Walnut, Cherry and 
Gum-wovd Buttons, per gross, $21.60 
Ebouized Wood & Mahogany, “ 23.04 
Rosewood, ss 28.80 
We will send by mail, post paid, on recetpt of 
$1.30, a sample box containing one of each of 
the above mentioned Push Buttons. 
We have also on hand the largest assort 
ment of 
ELECTRIC BELES, 
ANNUNCIATORS, 
BURGLAR ALARMS, 
and ELECTRIC BELL 
HANGERS’ MATERIAL 
in the world, which we offer to the Trade on 
Liberal Terms. 


L. G. TILLOTSON & 00., 


Manufacturers and Dealers in 


Telegraph, Telephone and Electrical Supplies 


of Every Description, 


5 & 7 DEY ST..NEW YORK. 





NOW READY. 





Electrical Measurement, 








The Galvanometer and 








Its Uses. 





BY T. D. LOCKWOOD. 


144 pages, handsomely bound, large cle»r 
type, and fully illustrated with diagrams of 
connections, engravings of apparatus, 
etc. Pric?, $1.50. Sent by mail, 
Postpaid, to any Address upon 
receipt of price. 





Every Telegraph Office Manager, 
or Telegraph Operator, every Tele- 
phone Central or District Telegraph 
Manager, every Student of Electrical 
Science. every person having charge 
of Electric Light Plant, or other Elec- 
trical Arrangements and Apparatus, 
and every person who takes an inter- 
estin Electrical Matters of any kind, 
should read 


T. D. LOCKWOOD’S 
" Electrical Measurement = Galvanometer,” 


It is the only book which EXPLAINS in PLAIN ENG 
LISH and without algebraic formulae all about Electric 
Measurement and.the Use of Galvanometers, besides 
giving fully detailed and illustrated description of 


GALVANOMETERS & RHEOSTATS, 


with all diagrams of connections required in using them, 
and the plain and simple reason why for everything. 

In this remarkable book the whole subject of Electrica) 
Measurement is made so clear and plain that ANY ONE 
can easily understand every explanation, and can _practi- 
cally make electrical measurements without difficulty, and 
especially wi-hout “ doing” sums in algebra. 





PUBLISHED BY 


J. H. BUNNELL & CO. 


112 Liberty Street, New Vork, 
TO WHOM ALL ORDERS SHOULD BE SENT. 
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American Bell Telephone Co. 


WM. H. FORBES, THEO. N. VAIL, WM. R. DRIVER, 
President. Gen’l Manager. Treasurer. 
GROUND LINE 





This Company owns the Original | 
Patents of Alexander Graham Bell 
for the Electric Speaking Telephone, 
and other patents, covering improve- | 
ments upon the same, and controls, 
except for certain limited territory, 
under an arrangement with the West- 
ern Union Telegraph Co., the Gold | 
and Stock Telegraph Co., the Ameri- 
can Speaking Telephone Co., and the 
Harmonic Telegraph Co., the Patents 
owned by those Companies, and is 
prepared to furnish telephones to the 
citizens of the United States through 
its local Licensees, on the following 


" BXCHANGE, 
PRIVATE LINE, & 
SPEAKING (TUBE LINES 


Those desiring tnstruments on Pri- 











nections on Exchanges, 
apply to the nearest Licensed Ex- 
change, when their case will be brought 
| to the attention of the proper 
Company. 

Any further information 
gladly furnished on application to the 
Company at tts office, 


No. 95 MILK STREET, BOSTON, MASS. 


All persons using telephones not licensed by this Company, are hereby respectfully notified, that they 
are liable to prosecution, and for damages for infringement, — will be prosecuted according to the 
full extent of the law. 








LYNCH & BANTA, 
98 Washington St., Chicago. 
And Solicitors, 


Telephone Stocks **orn, in, caren | 


Bought and Sold on Commission, 


PAINE & LADD, 


HALBERT E. PAINE, Late Commissioner of 
atents. STORY B. LADD. 


S Attorneys in Patent Causes 


vate or Speaking Tube Lines, or con- | 
will please | 


local | 


will be | 


‘THE THOMSON-HOUSTON ELECTRIC CO. 


| FURNISHES 


THE 


ONLY PERFECT, AUTOMATIC, SELF-REGULATING SY58- 
TEM OF ELECTRIC ARC-LIGHTING IN THE WORLD. 
| In all desirable qualities of ELecrric Arc Licuts the THOMSON-HOUSTON SYSTEM 


| | has no equal, 


The lights are superior in color and s’eadiness, and the entire apparatus is more 


| economical, efficient and safe, more easily managed, and less liable to derangement than any other. 


| Principal ess 131 Devonshire St., Boston, Mass. 


H, A. PEV EAR, President. 
C. A. COFFIN, Vice-President. 


. BARTON, Treas. aiid Manager. r 
>: } “SKINNER, Secretary 


THOMSON, Electrician. 


K. J. HOUSTON, Consult’g Electrician 


PIRSCTORS 


A. FEV EAS, 
a. A. COFFIN, 


New Illustrated Pamphlet 


B. F. 


SPINNEY, 
J.N. SMITH, BK, 


S. A. BARTON, 


THOMSON 
rent on 


will be upplication, 





| 
The Wright Patent Cable Clip. 


This is the most economical and easily-applied 
device for suspending aerial cables. It is very 
light and strong, and will not rust. The clip is 
used extensively, and is highly recommended by 
the management of the Boston, Providence, Wash 
ington, and other telephone companies in this 
country and Canada. The gain in time of workmen 
in putting up cables will save more than the cost. 


The Howard Safety Appliance (Patented.) 
This device comprises a lightning arrester, cut 
out, and fusible wire, in a compact form, to be 
placed outside of the house or place of business of 
the subscriber; the electric current, by means of 
an arm extending inside of the building, being en- 
tirely cut off from the interior at the will of the 
subscriber, while fusible wires afford additional 


protection when the instrument is in circuit 
should an excessive charge, as from electric light 


currents, be accidentally thrown upon the tele 
phone line. The advantages of this device are too 
| obvious to need further c omment. It is in success- 
fuluse in Providence and othertexchanges, and is in 
increasing demand wherever it has been introduced. 


The Breckenridge Jack (Patented. 

This isa device for looping in the Central Office 
telephone without breaking circuit, or in any way 
| interfering with the free conversation of subscrib- 
ers who may be using the line. The central tele- 
phone office in Providence has used this device in 
wean | to all others. Two years’ experience 
| has proved its perfect reliability and adaptation to 
any of the wants, in this respect, of a large tele- 
phone exchange. It is in use in some fifteen or 
twenty exchanges in the country, and is recom- 
mended by all who are familiar with it. 


. : . 
|The Providence Switchboard (Patented.) 
| This is the new style of switchboard, invented by 
Mr. Breckenridge, of the Providence company, 
which is used exclusively in the Providence central 
oftice, where there are over eighteen hundred sub- 
sc ribers’ linesinone room. It admits of expansion 
to accommodate at least three thousand subscrib- 
ers’ lines in one room. It is the most compact 
switchboard of its kind yet invented. It brings all 
the working parts within reach of the operator 
without stretching, and, all the connecting wires 
and points being encased in rubber, has practically 
no leakage or induction. It has been found indis- 
pensable to quick and economical work in a large 
central office. It is the only switch which can be 
used advantageously for metallic circuits. The 
Worcester office has been equipped with this board, 
and switches for Springfield office are now being 
made, Every large exchange should examine this 
switchboard thoroughly before making a choice in 
this respect. 


Rhode Island Telephone & Electric Co., 
PROVIDENCE, R. 1. 


READY SHORTLY. 


Electricity, Magnetism 
ND 
Electric Telegraphy. 


A Practical Guide for Students, 
and ine ae clors, 


THOMAS D. LOCKWOOD, 


With 158 Illustrations. 


D. VAN NOSTRAND, Publisher, 
23 Murray and 27 Warren Sts., N. Y 


Operators 


Complete Catalogue of Electrical Work will be 
sent to any address on application 





CHARLES I. POSTER 


\ Late Examiner in charge 
FREEMAN, ~ of Class Electricity 
{ Patent Office. 


FOSTER & FREEMAN, 
SOLICITORS OF PATENTS 


AND 


COUNSELORS IN PATENT CAUSES, 


Mechanical and Electrical Experts 
WASHINGTON, D. C. 


F S1REET. 





RANK L 


OFFICES: 93 





vsvuosT PuUBLITSELED. 
Fully Illustrated, Price, $3.00, 


PHILIP REIS 


Inventor of the Telephone, 


\ Biographical Sketch, with documentary testi- 
mony, translations of the original papers of the 
inventor and contemporary publications, By 
SILVANUS P. TILOMPSON. 

Catalogue of Electrical Books application. 


E. & F. N. SPON, 


383 MURRAY STREET, NEW YORK. 


Sree on 





THE “MORSE” LEARNERS’ INSTRUMENT THE BEST. 





Price $3.75 | 


‘Morse ” Instrument alone, without battery 
“Morse ” Instrument without battery, and wound with fine wire for lines of one to fifteen miles...... 
Cell of battery Complete........cccececccceeeseeeeceeeeeenee tees ttet eens eeneeeree eeeeeer see eeeeeseesseeegs 
“Morse Learners’ Instrument without battery, sent by mail 

( Battery cannot be sent by mail.) 


enaidte with Battery, Book of In- 
struction, Wire, Chemicals and all 
necessary materials for operating. 








3.75 








[=~ Goods sent C. O. D. to all points if one-third of the amount of the bill 
is sent with the order. Remit by Draft, Postal Money Order, or Registered 
Letter. Favorable arrangements made with Agents everywhere 

(= We will in every case refund any remittance made us for these ¢ 
goods, if they are not feund to be entirely satisfactory. 


You are sure of seit pe BEST THAT IS MADE 
if you select the “ MORSE.” 


The ‘‘Morse 





99 is a full size, well made, complete MORSE TELEGRAPH APPARA- 
TUS, of the latest and best form for learners, including handsome 


Giant Sounder and Curved Key, and a large Cell of the best Gravity Battery, latest form. 


IT IS THE BEST WORKING SET OF LEARNERS’ INSTRUMENTS FOR SHORT OR LONG LINES, FROM A FEW FEET 


UP TO TWENTY MILES IN LENGTH, YET OFFERED. 


J. H. BUNNELL 


No. 11 


& CO.., 


Liberty Street, New York. 
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THE CARY VIADUCT MANUFACTURING COMPANY 
OF BA LBITIMORE ory. 

TELEPHONE SIGNAL Works: Relay Station, B. & 0. R. R. Office: Chamber of Commerce, Room 29 and 31. 


AN INDIVIDUAL CALL FOR CIRCUIT LINES, 














° ape eee . ' ea ee This Company, in connection with its present affairs, will continue the business of the late firm of DAVIS & WATTS, to which it has succeeded; 
Manufactured under James H. Cary’s Patents, the latter firm baving dissolved, and Mr Augus ne G. Davis, its senior member, he ving assumed its entire assets and liabilities 
and authorized by the | _ Mr. Davis bas transferred to this Company (of which he is President) all interests of whatever nature heretofore pe evtatning to Davis & Watts, and 


will hence: orth give bis personal s supervis sion to the manufacture of 


AMERICAN BELL TELEPHONE CO., 


Pe ud only with He Tpones | ELECTRICAL GOODS OF EVERY DESCRIPTION. 


Having increased facilities and ample capital, we will carry a large stock of 


9) TELEPHONE, TELEGRAPH, ELECTRIC LIGHT AND AMERICAN DISTRICT SUPPLIES 


of - —_ Our ¥ ‘orks on the » Ri the Relay Station,B. & O.R.R swith an abundance of water-power. We varry continually a larg 
stoe CRO AR MS i PINS i "BR vi k E TS. ‘TNSI T. ATORS and WIRE (both Line, Office and Electric Lig ht) and our prices will be found most reas onavle. 
| We solicit a contmuation of the favors heretofore extended by customers to the late firm of Davis & Watts, in the assurance that we ci an, and 
will ma ke rit to their advantage. We | 1ave in preparation a new illustrated cati A gue e, whi ‘h, When ready, we shall be pleased to furnish 
VIADUCT MANUFACTURING COMPANY. A. G. DAVIS, President 





STANDARD ELECTRICAL WORKS, 


MANUFACTURERS OF 


TELEGRAPH & TELEPHONE INSTRUMENTS 


LARGE STOCK ON HAND OF 


eee | INE WIRE (all sizes), ELECTRIC LIGHT WIRE (all sizes), CARBONS, 
i &c., &c., OFFICE WIRE AND SUPPLIES, LECLANCHE 
CARY TELEPHONE SIGNAL GO. AND OTHER BATTERIES. 


OFFICE ADVERTISER BUILDING, 


fears, ocean, ODOGHA facilities for Mannfactaring PINS & BRACKETS, very low prices for car-load los. 


k : rick ‘I 
dames H General Agent. 








MANUFACTURING LICENSEES OF 


HAINES BROS., | AMERICAN BELL TELEPHONE COMPANY. 


Send for illustrated Catalogue and special prices. 


Promoters and Brokers STANDARD ELECTRICAL WORKS, 
55 BROADWAY, N. Y. | CINCINNATI, OHIO, U.S, A. 


THE KERNER STYLOGRAPHIC PEN. 
$1.00 - $1.00 


"Made of the best materials throughout, and the only Pen in the World with the Flexible Air Tube which insures Perfect Satisfaction 
HFOR SALE BY ALL DEALERS. 


THE KERNER STYLOGRADHIC PEN CO,, 25 BOND STREET, NEW YORK. 





Electrical Stocks a Specialty. 


H. M. RAYNOR, 
No, 25 Bond Street, 
New York. 

















ESTABLISHED 


—— All Forms 


Tp UAMOCTPUPOBAHHBIE KATAAOTH 
ALL PURPOSES, | He 


<Q . 
whose ani Res |" Sip gazonde 6) NEW ENGLAND Butt Co. 


Binders for the Electrical Review. WOQGE QO WQS QL 
Nl aon yORKE rrRrovibEmnNes, Fe. r. 











MANUFAOTURER 


Srumove Mucauren 


FOR COVERING 


Telegraph, Telephone and 
Electric ae Wire ; 





The, Tropital Americas 


TELEPHONE CO. 


LIMITED, 
has the Exclusive Right to Export to South 
America, Central America, Mexico 
and West Indies 








TELE PH ONES SINGLE & DOUBLE WINDERS 


We are now prepared to furnish ve | TELEPHONIC APPARATUS, 


convenience of subscribers to the Rev:rw 
one of the latest improved self-binders. The 
binders are of the exact size of the paper, 
and cach issue as received can be filed in it > 
without trouble. When the volume is com American Bell Telephone Co. 
plete at the end of the year, it can be per | - 

manently fastened in a moment, making ix ADDRESS ALL ORDERS TO 
appearance « volume almost as durable as 


one especially bound, The binder wl be | The Tropiaal american Telephone Co, 


sent, postage prepaid, to any part of the (LIMITED, 


United States on receipt of $1.00, Addres: os MILI STREET. 


Delano & Company, P. O, Box, 3829, 2B | 
Park Row, New York. BOSTON, MASS,, U. 8. A. 


BRAIDERS 


Of every description, 


For Silk, Worsted and Cotton Braid. 


FINE CASTINGS A SPECIALTY 


NANUPACTURED UNDLR UNITED STATES PATENTS 


BY THE 
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The Coe Brass Mi to 


MANUFACTURERS OF 


BRASS, 
Lipper «rer ile 


IN EVERY VARIETY OF 


SHEETS, ROLLS, PLATES, | = 


WIRE, RODS & BLANKS 
OR SHELLS, 


Pure Lake Superior Copper Wire 


A SPECIALTY, 


BATTERY ZINCS. 
TORRINGTON, Litchfield Co., 


CONN., U. S. A. 





THE PAYNE 
Single and Double Valve Automatic Engine 
Fi > 








Will guarantee 20 per cent. better regulation with | 
our single slide valve pene my edge my bes > 
tained by any other engine in the market. 

sale by E. P Hamp om & Co., 86 Cortlandt St., ny 
Hi ll, Clark & ¢ 4 ston, Mass Write for Cire ular | 


No. 36. B.W Pa vyne > & Sons , Box 1450, »rning,N.Y. 





“K.K.” Insulated Copper and Iron Wire, 


BLECTRICAL REVIEW. a 3 


WATTS, CAMPBELL & 00, EWARK, Blectrc Light Apparatus 


MANUFACTURERS OF 
—AND— 


Improved Corliss 1 pempie4y, [\NTRUMENTS 
Gru 


Of Every Descrijtion 


BUILT BY DAY OR CONTRACT, 






IN FULL VARIETY. 
Sizes varying tn m to 2000 H P. Have had five years’ experience building Electric 
Preferre od all others by | ight Apparatus. Facilities for making complete 
= Se Bo gre a it a | ipparatus for 50 Are Lights a day. Everything 
== = == larity of speed : is ‘economy. | mad the INTERCHANCEABLE? system. 
Mevlsontal < or Vertical, Direct Acting « or Be “am, Cone dens sing, Non-Condensing or Compound in lwenty earphones designing and building 


SEND FOR cIhounaR. cial and Lal« ing Machinery. Estimate 





n. ie solicited, 


Holmes, Booth and Haydens, JAMES BRADY, 


MANUFACTURERS OF 


FIREPROOF ELECTRIC LIGHT WIRE, 


From Pure Lake Superior Copper.—Conductivity Guaranteed. 


saaneiae 


rive 


(Suc’r To Brapy Mra, Cc 
257 and 259 WATER STREET, 
BROOKLYN, N. Y. 





PATENT 


MAGNET STEEL 


AND ALL KINDS OF 


CHROME CAST STEEL. 


STEEL for MAGNETS 


A SPECIALTY, 


For Telephone and Telegraph Use. 


43 CHAMBERS STREET, NEW YORK; 
18 FEDERAL STREET, BOSTON 


WORKS AT WATERBURY. CONN. 


Aad warranted superior to all othe: brands 








LECLANCHE. 









Prism Battery, Complete Size of Jar, 6x4} inches. 


THE GREAT 


Telephone Battery, 





THE STANDARD OPEN CIRCUIT BATTERY 
OF THE WORLD. 


Over 500,000 cells noW in Use in the United States at 
1,000,000 in Europe. 


ADOPTED BY ALL THE 


TELEPHONE COMPANIES, | 


THE SIMPLEST, CLEANEST, MOST | 
DURABLE, MOST ECONOMICAL. 


Beware of Infringements and Cheap Imitations. | 


LECLANCHE BATTERY CO, | 


149 W. 18th 8t., N. Y,, or 
L, G. TILLOTSON & 00., 5 & 7 Dey 8t., N. Y. 
' 


PENCERIA 


Extra Black, Blue Black, and 
Copying, , all of superior’ qua- 
y; 




















pecial ex- 
gilles ice Gsler — oa 
rabilit >. Circulars free, 





Ivison, Blakeman, Taylor & Co., N. Y. 


‘“vicTOR BISHOP & Co., 


~ 
= 


[IL BURN Ko, 
gic chines) 2 


RALPIF BAGALEL., 
Secretary and Treasurer. 


CHROME STEEL WORKS, 


Brooklyn, F. D., N. Y. 


= DenanoLlet f 


» 


r ile hdr 








Cc. P. HAUCHIAN, 


dent, 


H.H. WESTINGHOUS: 
Superintendent. | 


1G EORGE WESTINGHOUSE, Jr., 
President 


Ta WESTINGHOUSE ENGINE 


AS CONNECTED DIRECT 


S. H. KOHN, 


Proprietor, Superinten 





ESTABLISHED 1864, 


WILLIAM A.HARRIS 


MANUFACTURER OF 


Dynamo Electric. Machines HARRIS-CORLISS 


wedern S'TEAM ENGINES 
For Bete Liehtine, 


ie ul = 


mewn. LIGHTS Hoary Tron Castings, 
oe PROVIDENCE, R. 1. 
CAS 


7 0 T T 0” ENCINE 


OVER 10,000 IN USE. 
Started Instantly by a Match, 
When Stopped on eae Ceases. 


Works witho put 
oiler, steam, coal, 
= s or atte md. 







-TO 


With Harris’ Patented Improvements 


ALSO 


THE WESTINGHOUSE MACHINE COMPANY, 
Works at Pittsburgh, Pa. 92 & 94 Liberty Street, New York. 
Western Office, 14 South Canal St.. Chicago. III. 








IMPORTERS OF DIAMONDS, 











ice. Successfully 
1dapted instead of 
steam power in all 
indus — s and of 
fers spe ial advan 
tages fo wr running 
a On o tric “al machin- 
™ fo La slegraph 
and Tek —e one as well as s Lighting ) yurpe 
Built in Sizes of 1,2, 4, 7,10,15.4&25 ind. IP. 


SCHLEICHER, SCHUMM & CO. 
N.E.cor, 33d & Walnut, Phila. 


Branch Office: 214 Randolph Street, « hicago. 


Rigs ae | 
PLATINUM 


For all Manufacturing, Chemical, Electrical. 
Dental, and Laboratory purposes. 
Crucibles, Vessels, &c., Wire for Electrical 


Victor Bishop S&S Co.., Plate and Wire for Dentists. Scraps Purchased. 


No. 33 MAIDEN LANE, NEW YORK. No. 9! Liberty St., New York. 





J OHN H. MUEGGE, 


IMPORTER OF 


PLATINUM. 


Manufacturer of all kinds of Chemical coped 


ESTABLISHF™ 188 
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ALFRED F. MOORE, 


MANUFACTURER OF 


Insulated Wire, 


Telephone, Telegraph and Electric Light, 
OFFICE, LINE, 


A 


ANNUNCIATOR WIRE, 


Magnet Wire and Flexible Cordage, 
200 & 202 N. THIRD ST., 


PHILADELPHIA, PA. 





oie 


Americal Hea ‘aks 


Patent Finished Insulated 


Electric Wires. 


TELEPHONE AND ELECTRIC CORDAGE, 
ELECTRIC LIGHT WIRE 
MAGNET WIRE, 
PATENT RUBBER COVERED WIRE, BURGLAR 
ALARM AND ANNUNCIATOR WIRE, LEAD- 
ENCASED WIRE, ANTI-INDUCTION AERIAL 
AND UNDERGROUND CABLES ETC., ETC. 
No. 67 STEWART ‘STREET, 
PROVIDENCE, R. I. 


EUGENE F, PHILLIPS, President. 
W. H. SAWYER, See. and Electrician. 





&. L. BOGART, 
ELECTRICIAN, 
No, 22 UNION SQUARE, N. Y., 4th Ave, Side, 


Patentee and Manufacturer of every variety of 


Electric Gas-Lighting 


APPARATUS 





For Theatres, Churches, Public and Private Buildings. 


The trade furnished with the most complete assortment 
yf Electric Lighting Burners, inclucing Pendant, Ratchet, 
Argand, Billiard Table, Candle, Automatic, and Vibrators, 
also Clough, Maxim, Pirrell Ring and Arm Burners, for 
use with Machine Gas. Batteries, Primary Coils, Three 
Styles of Automatic Cut-offs, and Al Supplies Necessary 
in Fitting Up Buildings. All Apparatus Patented. 


PARTRICK & CARTER, 


Philadelphia, Pa., 


MANUFACTURERS OF 


Telephone, Telerraph 


Also, Burglar Alarms, Annunciators, Call Bells, & 
And Electrical Instruments and Supplies. 


PHOSPHOR-BRONZE 


TELEPHONE WIRE. 








Among our SPECIALTIES are the CELEBRATED 





Oy 4? 
ss Riespher- Bronze. 

Combines High Electrical Conductivity and Resist- 
ance to Corrosion with Lightness and Tenacity. 
Standard Sizes, 16, 17 and 18, Stubs’ Gauge. 
ADDRESS: 


THE FROSPROR-BRONZE SMELTING 60, 


( LIMITED.) 


512 ARCH ST,, PHILADELPHIA, PA. 


Dwners of the United States Phosphor-Bronze 
Patents. 





Not the Cheapest, but GUARANTEED THE BEST. 
COMPLETE OUTFIT ONLY $5.00. 


The Fitch Chlorine Buttery, patented 
Sept 16, 1879, acknowledged the Best Buttery in 
use for Telephones, Annunciators, Call Bells, ete. 
Price, $1.50 per cell. Liberal discount to the trade. 

The Acme Steel Lever Key, best and most 
perfect Key ever placed before the telegraphic pro- 
fession ; endorsed by hundreds of the most. expert 
telegraphers in the country. Price by mail, $3.00. 

The Original Giant Sounder, price $4.00 by 
mail. Send for our catalogues and price lists. 
Correspondence solicited 


PARTRICK & CARTER, 
Telephone, Telegraph & Electrical Instruments 


and Supplies of every description, 


114 SOUTH 2d ST., PHILADELPHIA, PA. 





Sole Manufacturers of Phosphor-Bronze in the United States. 





HLECTRICAL REVIHW. 


2. Fes 











The BEST Open Circuit Battery in the 
World and the CHEAPEST. 


Combines all the advantages of the best of 
the others, without any of their disadvantages. 

Thousands sold monthly. Send for circu- 
lar. Manufactured and sold by the 


LAW TELEGRAPH (6., 


140 Fulton St., New York. 


BATTERY. » 








|November 8, 1883 














A. C. NORTHROP, 


Waterbury, Conn. 


Iron and Brass Machine Screws 


ZINC IN SHEETS AND PLATE FOR 
ELECTRICAL PURPOSES. 
Parts for Telegraph and Telephone Instruments, 
AAANUFACTURED FROM 
Iron, Brass, Steel, or Zins. 
Opportunity to Estimate on patented articles 


from Sheet Metal, Rod or Brass Castings, respect- 
fully solicited. 





Soial Telenhons and Telagragh Wis, 


For Long and Short Distance Telephoning. 
Unlimited Distance for both Telephone 
and Telegraph Service. 


Underground, Aerial and Submarine. 


The agitation of each separate molecule compris- 
ing the central portion of the Spiral Wire is in a 
direct line with the length of the wire, the elec- 
trical current having an unretarded straight 
circulation through the central core from end to 
end, protected by fouror more spirally arranged 
surfaces on the exterior of said wire, which convey 
continuous spiral currents, constantly throwing 
aside the adjacent inductive currents of other par- 
allel wires, and also all atmospheric influences 
likely to retard the reproduction of articulation; 
hence INSTANTANEOUS reproduction of ar- 
ticulation from end to end of the spirally grooved 
wire over unlimited distances. 

For telegraph use the Spiral Wire must be ac- 
knowledged as the only perfect conductor, 
breaking the circuit instantaneously and admitting 
of greatly increased rapidity of telegraphic com- 
munication 

The Spiral Wire is its own insulator. 
Its agitation is instantaneous throughout. 
The longer the Spiral Wire the less is it affected by 
any outside inductive influences, and absolutely 
uninterrupted pathway is ensured throughout the 
core. 

The weight of unlimited distance Telephone and 
Telegraph Wire is but 110 lbs. per mile. 

Orders will meet prompt attention. 

The patents for this electrical conductor were- 
granted only after long, practical tests at Washing 
ington, and its superiority acknowledged by the 
best electrical authority, who had heretofore pro- 
nounced it a fallacy. 


American Spiral Telephone Wire Co., 
43 Milk Street, Boston, Mass., U.S. 


H. McGoneGat. S. D. Laks. 


McGONEGAL & LAKE, 
Electricians, 


J id Al 
ui q en | PT ARG 
Telegraph Eneineers and Contractors, 

Organized, Construct and Equip District Tele- 
graph Companies, build Railroad or Private Tele- 
graph Lines. 

TEMPLE COURT, 5 BEEKMAN ST., 
Room 28, New York 

We are prepared to furnish—AT BOTTOM 
FIGURES—supplies to District Telegraph 
Companies. 

Competent men as Superintendents, Man- 
agers, Clerks and Linemen for District Tele- 
graph and Telephone Companies. All kinds 
of Wire, Cables, Registers—SINGLE AND 
DOUBLE PEN—Relays, Bells and Switches, 
Signal Boxes—FROM ONE TO ELEVEN 
CALLS—Messengers’ Uniforms, Caps, ete. 
Record of Call Books, Subscribers’ Ledgers, 
Messengers’ Tickets, Instrument Backboards, 
Cleats, Insulators, Batteries and Telegraph 
Supplies generally. 

Russer Tape, superior to all others, for 
DISTRICT TELEGRAPH, TELEPHONE, BURGLAR 
ALARMS AND ELECTRIC LIGHT purposes. 

Execute commissions with cair and fidelity. 
Telegraph and Telephone stocks and terri- 
tory bought and sold. Correspondence so- 
licited. 

ELECTRIC LICHT AT BOTTOM FICURES. 


Two Telephone Companies carning large dividends 
and susceptible of further development, for sale. 





The Bergmann & Haid Battery. 


THE GREATEST OPEN CIRCUIT BATTERY IN THE WORLD. 
have now succeeded in supplying what 
BERGMANN & CO. has been till now the GREAT DESID 
ERATUM in Telephone and all open circuit work 
THIS BATTERY not only the SIMPLEST, CLEANEST, 
ECONOMICAL and most DURABLE of all, but it overcomes all the existing 
defeets of the LeClanché and other forms hitherto employed. It is small, 
Hermetically seaied and guaranteed to form 
It will last more 


United 
States 
Mutual 


ACCIDENT 
Association, 
320 Broadway, 


w. %. most 


is 


Yj jj 
Tf / 





neat, compact and very portable. 
On this account it requires hardly any attention. 
It is cheaper than any other. 


/ j yes Pp 
PLACE IT IN YOUR SAFE. 
-nvest $8 for $10,000 Accident Policy 
with $50 Weekly Indemnity in the 


ho @ases. 


than twice as long as any other. 





Price, $1.20, Complete. 














2s UNITED STATES 4 : ~ 
as iutual Accident Association @, Samples sent to Dealers and Telephone Exchanges on 





Heieut, 64% INncHEs 


and placeitin yoursafe. Twenty-five dollars a year 
DiaMeETER, 334 INCHES. 


application. 
will carry this insurance, and should misfortune i i i s 
overtake you in the way of fatalor disablinginjury, | Send for Circular. Liberal Discounts to Dealers 


sts” Sse ree opsmann & Co., Electrical Works, 202 to 298 Ave. B, cor. 47th St., New York. 


and prudence. European permits without extra 
gharge. - 
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THE BISHOP 


Quila-Percha Works, 


(SAMUEL BOARDMAN, Agent.) 


THE 


TRENTON IRON co. 


MANUFACTURERS OF 


GALVANIZED IRON WIRE 


OF VARIOUS GRADES FOR 


Telegraph and Telephone Lines. 


WORKS AND OFFICE AT 
TRENTON, NEW JERSEY 
NEW YORK OFFICE: 
Cooper, Hewitt & Co., 17 Burling Slip. 
PHILADELPHIA OFFICE: 
21 NORTH FOURTH STREET. 





THE ANSONIA 


BRASS & COPPER. CO, 








| States. 


GUTTA-PERCHA INSULATED 


Submarine Telegraph Cables 


50 Regular Sizes. 
One to Ten Conductors. 


subterranean Telepraph Cables, 


Hempen-Armored Covered. 


Acral Telegraph Cobles 


Lead or Hempen Covered. 


ANTI-INDUCTION 


Telephone (Lead - Covered ) Cables, 


as used by the Metropolitan Telephone and 
Telegraph Company. 


Torpedo Cables, 


Recommended by the European and South Ameri- 
can Governments. 


Lead-Corered Cables, 


For Canal and Streamlet Crossingsy 


MANUFACTURERS OF 


Purellecteie Copper Wire, 


For Magnets, Telephones, Electric 
Lights, ete. 


WiTH H. SPLITDORF’S PATENTED LIQUID INSTIATIO} 
COVEBED WITH COTTON OR SILE. 


LINK W TRE. 
Fire Proof House and Office Wire 


For Indoor use in Electric Lighting. 


Wrought Metal Gongs for Annuncia- 
tors, Telephones, &c. 


ZINC RODS, BATTERY COPPER. &c, 


Nos. 19 and 24 Cliff St.. New York 
WESTERN 





l t * C GUTTA-PERCHA 
E ectric company 9 Office Wire, Fuse, Leading and Connecting 
CHICAGO, INDIANAPOLIS, NEW YORK, Wire, 
For Subaqueous Mining and all other Electrical 
MANUFACTURERS OF purposes. 


TRLEGRAPH INSTRUMENTS Mark's Compound Insulated Wire, 


For Office, Outdoor, Underground and Battery Use. 
AND SUPPLIES. G. P. Office Wire, 


Cotton-Covered. 

Insulated Copper Wires, Electric Bells and | 
Annunciators, Burglar Alarms, the Electro- | ALSO HAVE ALWAYS ON HAND: 
Mercurial Fire Alarm, Electro-Medical Appa- | gy; P : 
ratus, Electric Gas Lighting Apparatus, Edi- Wires of Every Variety of Insulation 
son's Electric Pen and Duplicating Press, the 
Gamewell Fire Alarm Telegraph Apparatus, | 
Bi-Polar and Carbon Telephones, T clephone 
Exchange Apparatus, Underground Cables. 

ANSON STAGER, ENOS M. BARTON, 


Vice-Presi lent. 





Magnet Wire, Telephone Flexibl Cords, Flexi- 
ble Elevator Cables, Eloctrie Cordage. 


Burglar-Alarm and Annunciatcr Wire, 
Electric Light Wire, Cordage and Cables, Lead- 
Covered Wire, and Every Description of 


Pure Gutta-Percha Goods, 


Gutta-Percha Sheet, for Cable Splices : G, P. Chem 
ical Vessels for Acids, etc. 


President. 





CATALOGU ES 


SENT BY MAIL ON RECEIPT OF PRICL a 
IN STAMPS OR CURRENCY. Agents Reception «f Orders and 
| Salc -f Goods. 
Page. Price. | L. G. TILLCTSON £ €O., «7 Dey St., New York. 
1—Complete Set of Catalogues.236 0c. a ey 


I1l—Telegraph Instruments and cae 
Supplies POCA LETT LD 64 6c. | THIRTY-THREE YEARS’ EXPERIENCE HAS 


™ | TAUGHT US THAT NEITHER THE ELECTRI 
IV ae Wire (included in | CAL NOR MECHANICAL QUALITIES OF 


V—Electric Bells, Anaunciators, 
Electro-Mercur'al Fire 
pS ee ee oe 32 
VI—Electro-Medical / pparatus. 52 
ViI—Manual of Telegra»hy and 
Catalogue of P.'vete Linc 
Instruments ..........++- 32. free. | 


VIH—Condensed Price List....... 20 free.| The Bishop Gutta-Percha Works. 


X—Electric Bells, etc., descrip- | ‘a Adsense alt commbeiitedt’ sus to 


SND, occa ss peeee cele cones 12 = 8c. | 
XI—Magnets for Mills..... ... 20 8c. | W. W. MARKS, Superintendent, 
Sir William Thomson’s Nauti- | 420, 422, 424 & 426 East 26th St., New York. 
24 


cal Instruments.......... 2 5c. Orrice at THE Works. 


| IORATE BY LONG WORKING OR SUBMERSION, 


IN WHICH THESE CONDITIONS WERE FUL- 
| FILLED. —Extract from Report on Cables, by Wil- 
| loughby Smith. 

MANUFACTURED BY 


| Original and only Manufacturers in the United | 





eS eS as Ve w - ° 15 


s. W. FRENCH, 


FRANK F,. BULLARD, 
President. 


Gen’! Manager. 


w. c. DEWEY, 
Treasurer. 





PALMER WIRE COMPANY 


PALMER, MASSACHUSETTS. 





CALVANIZED 


Telegraph Q Tanto Wire 


In Long Lengths, by our Continuous Process, and Pronounced by all Users as 
Unsurpassed in 


QUALITY OF MATERIAL, FINISH AND CONDUCTIVITY. 


Testimonials of same furnished if required, Line Men have less trouble with our Wire than 


with any other make. Put up in Half Mile Lengths, 

Approximate diameter of Wire drawn by PALMER WIRE GAUGE, in thousandths parts of an inch. 

No. 4—.225 No. 7—.177 No. 10—.135 No. 18—.092 
No. 5—.207 No. 8—.162 No. 11—.120 No. 14—.080 
No. 6—.192 No. 9—.148 No. 12—.105 No. 15—.072 


No. 16—.063 
No. 17—.054 
No. 18—.047 





Estimates on complete equipment of Private Lines furnished on application. Correspondence solicited. 


New York Office, 20 Cliff Street. 








LYNCH & BANTA, 
98 WASHINGTON sT., CHICAGO, 


poor UTLER’S SAFE 


FIRE & BURGLAR PROOF. 
TELEGRAPH 291 BROADWAY, 


TELEPHONE POLES. NEW YORK. 





EITHER GUTTA-PERCHA OR COPPER DETER: | 
. N.| Office—59 & 61 LIBERTY STREET, NEW YORK. 
| CONSEQUENTLY THE BEST FORM OF A SUB- | 
3¢. | MARINE TELEGRAPH CABLE WILL BE THAT | 





THE UNITED STATES 


ELECTRIC LIGHTING CO. 
THE WESTON ARC LICHT 


AND 


THE MAXIM INCANDESCENT LIGHT 


ARE SUPERIOR TO ALL OTHERS IN 


~-BFFICIENCY, ECONOMY, RELIABILITY, SAFETY 


AND— 


CONVENIENCE. 


lh BOTH 


Perlect Automatic ‘Regula 101 srs 


Electric Motors, Electroplating Machines, 
Carbons, &e. 


’ 
Gro. W. Henarp, President. Leonarp E, Curtis, Secretary. Pu. Frerp. Konner, Treasurer. 
TRUSTEES. 
Henry B. Hype, Watrter T. Haren, 
Joun A. STEWART, Henry Day, 
Ropert B. MINTURN, Tuos. H HuBBARD, 
Gro. W. HEBARD. Leonarp E, Curtis. 


Marce.ius Hartley, l 

ANSON PHELPs SToKEs, > Vice-Presidents. 
Cuas. R. FLrint, 

Louis FirzGERALD, 


SEND FOR ILLUSTRATED CATALOCUE. 
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WESTERN ELECTRIC COMPANY, 


Telegraph and Telephone Apparatus and Supplies. | 


The Best of everything at Bottom Prices. 





BHTLEMCTRICAT, RT VLHW. { November 8, 1883 


A. G. DAY,| THE ELECTRICAL SUPPLY CO, 


MANUFACTURERS OF 


Manufacturer of 


crite Insulated Insulated Wire 


Telegraph and Telephone 


Wire and Cables. OF EVERY DESCRIPTION. 


OFFICE, 120 BROADWAY, NEW YORK 
FACTORY, SEYMOUR, CONN. 
ANTI-INDUCTION KERITE 


Dire 


Bele ph one Cables. 


= 0 em { ap > et eae TMT 
Some of them Two Miles in Length, are in use i) 2 i e! a ia 4 ’ 
several cities, and are found to WORK ae. TTPEEEIEL 
PERFECTLY for that distance. BS: : 
at THT 


Eminent Electricians and 
Practical Telegraphists 


Commend and recognize the Kerite Insulation us 
superior to all others. At the CENTENNIa! 
EXHIBITION at peng sa Si 





WitiiamM THoms the emi- . . 

Facte of the Electrical Supply Co. at Ausonia, Ct. 

nent Electricia and sci- fo Hii ) 
entist, av 


ood ELECTRIC ‘gr. 


Kerite Insulated Wire and Cables 


A DIPLOMA TELEPHONE, AND 


‘ae TELEGRAPH SUPPLIES. 


GENERAL AGENT: 


CLARK B, HOTCHKISS 
120 BROADWAY, rex. Warehouse: 17 DEY ST., NEW YORK. 








CHARLES WILLIAMS, a: = 


(Establ 


Nos. 109-115 bias Street, ELECTRIC {f 


BOSTON, MASS. 


AUTHORIZED MANUFACTURER OF 


THE AMERICAN LIGHTING | 
DELL TELEPHONE 0, 


Unequalled. Unexcelled, 





Magneto, Crank and Push Button i 
CALL BELLS, i laa un sa icine 


- wat yb give light pee ut two-thirds “oe »wer of our usual size of are lights, They are "Fully 











—— ary ghts of other systems and ¢ »xcept in the amount of light, « the same in 
ELECTRIC BELLS ——— 
j Number of Machis Number ct Arc Lights. Nominal Candle Power. Horse Tower Required. 
5 10 1,200 6 
6 a 1.200 11 
i Ww 1,200 15 
8 4 1,200 35 | 
Prices of machines and lamps same as the gular list. Our agents will give you estimates 
AND = a all commence this mo snth the s ship =e i f BRUSH STOR AGE BATTERIES to fill the 
la rders which have ac roe m our books. We des ire to state that these batteriesare GUARe« 
ANTE ED by this Company, jus st as allappare oe Aye 2rto sold by us has been ; ‘and that the statements 
S ' of our opponents regarding them whic th have be ) indus strious sly circulated of late, are false in every 
witches for particular. 
THE BRUSH ELECTRIC CO., No. 379 EUCLID AVE., CLEVELAND, OHIO, 
Exchanges, 


Annunciators, &c. [NCANDESCENT LIGHTS 
— SWAN INCANDESCENT ELECTRIC LIGHT CO. 


OWNERS OF THE 


ae ae Smee SWAN PATENTS FOR THE UNITED STATES, 


e\ cal Instruments, Bat-| .pp ppEpARED TO GRANT LICENSES'TO COMPANIES TO SELL AND USE THE SWAN INCAN. 
teries, Wire. Insulators, DESCENT LAMP, INCLUDING OUR PATENTED HOLDERS, SWITCHES, CUT-OFFS, ETC. WE 
’ ?, GUARANTEE OUR LAMP AND TO DEFEND THE VALIDITY OF OUR PATENTS. FOR. TERMS 
end Telephone Supplies |OR INFORMATION, APPLY TO 
andi, THE SWAN INCANDESCENT ELECTRIC LIGHT CO., 
‘ | 853 Broadway, Cor. 14th Street, New York 

















